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PEEFACK 



This little book is meant for school children, and to be 
a first book for them. What is easy to understand I 
have tried to put simply before them ; what is difficult 
to understand I have merely stated as simple facts, or 
left unmentioned. 

The two leading ideas of the book are, (1), to give 
children a broad idea of the general structure of plants, 
without embarrassing them with minute details; and 
(2), to give them a broad idea of the principles of 
classification^ without puzzling them with minute dif- 
ferences* 



W. R 



WosEnra Hxv'b Gollboe, 
London, January, 1866. 
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A 

FIRST BOOK OF BOTANY. 



PART I. 

DESCEIPTION OP PLANTS. 



INTBODUCTION. 

DlrrEEElTT PAETS OP A PLAFT. 

§ 1. When a seed is put into the ground and begins to 
grow, it does so in two directions, up and down. The 
part sent up from the seed is called the stem ; the part 
growing down into the earth is called the root. 

The stem forms the trank, or body of the plant bearing 
the branches, leaves, flowers, fruits, &c., while t^e root 
serves to keep the plant filed in the ground, and to draw 
up from the ground the food which it requires. 

The branclies grow out from the stem on all sides ; and 
from these grow first the leaves, then the flowers, which 
afterwards become the fruit. The fruit contains seed, 
wbicb in turn produces other plants. 

These parts — root, stem, branches, leaves, flowers, and 
fruit — make up the entire plant. The root fixes and 
feeds it, the stem supports the branches, the branches 
bear the leaves ; the leaves are the breathing part of the 
plant, and the flowers and fruit bear the seed vf new 
plants. 

The root is sometimes thick and round; as in the tur- 

B 
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nip, where it is the chief part of the plant ; sometimes 
a mere hair, as in some of the grasses. The stem may 
be lofty and of great thickness, as in the oak or beeca 
tree ; or thra and weak, as in grasses, or almost entirely 
absent, as in the crocus, where the branches spring almost 
directly from the root. 

So with the branches, the leaves, the flowers, and the 
fruit, they may be, comparatively, very large, very small, 
or almost entirely absent. Still, every plant has, in how- 
ever slight a degree it may be, these 
parts — root, stem, leaves, flowers, 
fruit. 

Fig. 1 shows the rising stem, 
with branches, leaves, &c., and the 
descending root, with its fibres 
and spongioles. The part marked 
neck is not any actual portion be- 
tween the stem and root. The 
name of neck is given to that 
part of the plant where the stem 
and the root meet. This is gene- 
rally at the sur&ce of the ground, 
but sometimes lower. 

Each part of a plant — ^the root, 
stem, branches, leaves, flowers and 
fruit-— will be here separately de- 
scribed ; then the entire plant 
will be taken, and the processes of 
growth, nourishment, decay, and 
reproduction explained. 
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§ 2. Plate I. shews the different forms of roots, ar- 
ranged in two classes, simple and compound. Boots 
that byiDch off into fibres or other divisions are called 
compound. Eoots that do not so divide are called 
simple. 



PLATE I.— POEMS OF BOOTS. 



SERIES I. SIMPLE BOOTS- 
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Simple rootfl. The simplest of all roots is 
the fimorm, or root consisting of one fine 
fibre, as in the duckweeds, fig. 2. If the 
fibre be thicker it is called eylindrical, as in 
fig. 3. 

These two are the only really simple roots, 
but the term simple is generally given also 
to roots in which the fibres grow together, and 
form a fleshy substance, called a tap, which 
serves the purpose of nourishing the plant 
when young. 

Eour roots of this kind are shewn in Plate 
I., in the group marked rMzomatons. Eig. 4 
shows the root of the carrot, thick at the 
upper end and tapering down to a point. 
This is called a conical root. Eig. 5, thick 
at the middle and taperin? both ways, as in 
the radish, is callea a rosiform or spindle- 
shaped root. 

The root of the turnip, almost globular, 
with a short point at the bottom, fig. 6, is 
called a napiform root. 

When roots of this kind belong to plants 
tbat live longer than one year, the lower part 
of it, only, perishes, and then the root looks 
as in fig. 7, aa in the scabeous. 

§ 3. The second series of forms of roots in 
Plate L show the shape of compound roots. 
In these fibres brancn from the body of the 
root as branches do from the stem. This 
is best shewn in fig. 8, in the form called 
branclied. 

When the fibres are small, numerous, and 
more or less twisted together, they look as in 
fig. 9f and the root is cdled comose or hairy. 

B 2 



Fier. 3, 



Wg. 8. 




fig. 4. 



Fig. 6. 




Fig. 6. 




Fig. 7. 




Fig. 8. 




Fig. 9. 
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The other kinds of compound roots have no distinct 
stem or tap, but the fibres grow at once from the bottom 
of the stem or collar. 

If the fibres are simple, so that tbe root 
consists of a bunch of straight fibres, we 
have the kind of root called simply fibrous, 
fig. 10. 

But when the fibres branch again into 
smaller ones we have tiie branched fibrous 

Plg.lL «>Ot,fig.ll. 

Just as simple roots, that is, roots of only one fibre, 
sometimes swell into fleshy bodies called taps, so in com- 
pound roots, that is, roots having* many fibres, some of 
these fibres swell into fieshy bodies, which are called tu- 
bers, as shewn in figs. 12, 13, 14, 15, 16. The difierence 
between a tap and a tuber is that a tap is the whole sub- 
stance of a root, while a tuber is a swollen portion of 
one of many fibres belonging to the same root. 
The simplest form of tuber is shewn in fig. 12, in 

which the fibres are seen to have, 

^vJL^ fl in some parts, swollen into small 

"/TAT^ ^Jft^ globular bodies; but sometimes, 

f \\ V^J ^ ^^ ^^^ orchis, fig. 18, the whole 

Fig. 12. rig. 18. length of some of the fibres ia 

swollen in this manner into OYEte 
bodies of nutriment. 

These tubers, formed by entire 
fibres, are sometimes of the shape 
shewn in fig. 14, when they are 
rig. 14. Fig.i& called palmate, or hand-shaped; 
and sometimes as in fig. 15, when they are cdled digi^ 
tate, or finger-shaped* 

In the dahlia, many of the fibres are thus 
swollen, so that the roots become a bundle of 
tubers, when it is called fasdoled, or bundled. 
Fig! 10. ^g* ^^ f ^^ grumose, meaning heaped. 
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Berides these swellings of the fibres themselves, which 
Berve for nourishment of the I 

plant, there are sometimes little "^S^a^ -r*A3rv^ 
bladders filled with air attached "^^^T^ P r\t 



to the roots of plants growing 
under water, fig. 17, and also ^^^' "* "«' ^^ 

little fleshy or woody knobs on the fibres of some other 
plants, fig. 18. 

§ 4. Some kinds of stems grow underground, and have 
the appearance of roots, forwhichthey are frequently mis- 
taken. The chief yarieties of this kind of stem are shewn 
in Plate L, under the name of rootstocks, or rhizomata. 
They are not true roots ; they grow by addition to the 
upper end, while a root increases at the lower ; also they 
throw out leaf-buds, which roots never do. The real 
roots of plants having this kind of stem are the small 
fibres growing from the under surface of the rootstock 
or stem. 

Sometimes this kind of stem runs along 
the ground, throwing up leaves and stems at 
the joints, having a bunch of fibrous root at 
the lower side of each joint, as in fig. 19. 
This is called a creeping stem, or root- 
stalk. 

. In fig. 20 is shewn the same kind of root, changing its 
direction at every joint, havings till the true 
roots in small bunches at the joints. A stem 
or root-stalk, so bending is said to be kneed, 
or having knees. 1 1 

Just as the simple roots sometimes become ^^k-^* 
soft and fleshy taps, and as the compound roots form, 
amongst their fibres, tuberous 
swellings, so in the root-stalks the 
underground stem becomes soft and 
fleshy, serving as reservoirs of 
nourishment for the stem and 
leaves. Eigs. 21 and 22 shew two 
forms of this kind, the contorted, or twisted ; and the 
sagittatCi or arrow-headed. 




Fig. 19. 





Fig. 22. 



Fig. 81. 



6 A FIRST BOOK OF BOTAITY. 

Fig. 23 shews the rootstalk, or rliizoma, of a primrose, 

where there is no other stem but this underground one, 

^ ^ from which the leaves grow direct. 

^^m Wgi^ Each little piece, or tooth, of the root- 

'tmm i^^nk ***^ i" *^® hardened remainder of a 

M « J|li ^ A/> dead leaf. In ^g. 24 the leaves are 

Fig.aa. Fif.sc more perfect. Fig. 23 represents a 
dentate, or tootlied ; fig. 24 a squamose, or scaly root- 
stalk. 

Thus we have simple and compound roots ; and nndeF- 
ground stems, which look like roots, but are not so. The 
real roots are fine fibres having small holes at the end 
through which the food is drawn up, but these fibres 
frequently swell into fleshy bodies, or reservoirs of food 
for the plant when young. The simple roots are then 
called taps, the compound ones tubers. 

§ 5. A root can always be distinguished from an under- 
ground stem by many signs. A stem throws out 
branches by means of buds, that is a branch comes first, 
in the form of a bud, on the stem, and gradually extends 
from a bud to a branch. The root-branches, on the con- 
trary, do not first appear as buds, but grow at once as 
fibres or branches from the root. 

A stem also has leaves ; a root has none. Scales and 
stomates (or little pores) appear on most stems, but 
scarcely ever on roots. 

The food enters the root only by the sponffioles, or 
small holes at the end of the root-nbres, or branches. 
Entering by the spongioles, which are always the newest 
and most tender parts of the root, the food, always in a 
fiuid state, passes along the branches or pipes of the 
root until it reaches the main body of the root, fix>ii 
which it is passed on to the stem. 

These root-branches are long or short, just as required 
for the fixing and feeding of the plant. In a large tree 
the roots spread out wider than the branches, so as to 
prevent its being blown down by the wind, and also that 
they may reach beyond the ground shaded by the boughs 
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of the tree, since this ground is too dry and hard to 
yield much nourishment. 

If some of the root-branches be destroyed, the plant 
will throw out fresh ones, but, if there be not sufficient 
left to feed the plant while these fresh branches of the 
root are forming, the plant will die. 

Some plants, for instance the mistletoe, have no zeal 
roots, but live upon other plants, as the mistletoe does 
upon the oak. Such plants are called parasites, and 
have small suckers instead of roots. They wind their 
stems round a tree, fixing their suckers in the soft parts 
of the stem, so as to draw from thence their food. 

From the seed of a plant spring a root and a stem ; 
the stem bears leaves, flowers, and fruit ; the fruit con- 
tains seeds from which fresh plants grow. These parts 
— ^root, stem, leaves, flowers, and fruit — constitute a 
perfect plant. Each of these parts has its distinct work 
to do for the good of the entire plant. 

The root descending into the ground fixes the plant 
to one place, and provides food for it. This food is 
found in the earth and is drawn up by the root into the 
body of the plant, or stem ; from the stem it is sent to 
the leaves ; the leaves divide the food brought up by the 
root into what is fit for the plant, and what is of no 
use. 

That which is good for the plant is sent down from the 
leaves into the body of it to form wood, bark, &c. ; 
while that which was taken up by the root, but is not 
wanted, is sent out into the air through small holes in 
the leaves. 

The root is, therefore, the feeding apparatus of the 
plant. It is a continuation of the stem entering the 
ground, where it divides into branches, just as the stem 
itself does : with this diflerence, that the stem bears 
branches at regular intervals and on every side, while a 
root-branoh springs from any point in the root where one 
may be wanted. 

Sometimes these root-branches divide again, but how- 
ever many branches there may be, they are all hoUow, 
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haying the end open, so that each branch is, in reality, a 
pipe, up which food can be drawn from the earth into 
the body of the root. 

In many plants the root not only draws up food from 
the earth for the present wants of the phint, but it draws 
up more than is required, storing up the extra quantity 
against the time of flowering, when the plant requires an 
extra supply of nourishment. 

This is the object of the formation of tap roots, 
bulbs, tubers, &c. These taps, bulbs, tubers, <&c., are 
fleshy reservoirs of food, stored up for the use of the 
plant at the time of flowering and ripening the fruit, 
when more nourishment is required than at earlier 
stages. 

THE STEM. 

§ 6. The root-stalk, or rhizoma, is an intermediate form 
between the true root and the upright stem. The root- 
stalk, or underground stem, has the outward appearance 
of a root, but has also the inward structure, and does 
the work, of a stem. The diflerent kinds of roots have 
been already described, as also the intermediate form of 
rhizomas, and this leads to the upright stem, growing up 
from the ground and bearing branches, leayes, flowers, 
and fruit. 

The stem of a plant begins as a very small leaf, grow- 
ing upwards from the seed (while the root begins as a 
very small leaf growing downwards). The upright small 
leaf, called the plumule, developes according to the kind 
of seed into a rootnstalk, a rush, a straw, a stipes, or a 
trunk. These diflerent kinds of stems are shewn in 
Plate 11. 

Fig. 25, a rootstalk, is given again be- 
cause it belongs to the divisions of stems, 
though, from its position underground, it is 
also classed with the roots. It has been 

already described. 
ng.s6. 
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Fig. 26. 




Fig. 27. 




Fig. 28. 



Kg. 26 shews the msli, haTing a straight 
stem, without joints, but with sharp edges, . 
and beiag filled with soft tissue. Of this 
kind are rushes, sedges, flags, all growing by 
the water-side, or in marshes. 

'Fig. 27 is the straw, a straight, round, 
hollow stem, with joints. Of this kind are 
grasses ; corns, as wheat, bariej, rye, canes, 
Ac. These very slight stems are strength- 
ened by being covered with a very fine coat- 
ing of flint. 

Tig. 28 represents a stipes, or stem of a 
kind of tree that grows erect, of the same 
thickness throughout, with no branches, 
being crowned by a number of very large 
leaves. Of this kind are the cocoa-nut and 
date trees. 

Fig. 29 shews a trunk, the most fully developed form 
of stem. Prom this upright stem spring 
branches, spreading in every direction. These 
branches bear leaves, and afterwards, flowers, 
and fruit. Of this kind are almost aU En- 
glish trees — as the oak, beech, chestnut, 

&C. Fig. 29. 

These five forms— rootstalk, rush, straw, stipes, and 
tnmk — shew the chief varieties of stems. Some plants 
appear to have none ; as, for instance, the primrose and 
tuup. As has been already explained, this is because the 
stem is an underground one, or rhizoma, which is gene- 
rally mistaken for the root. Every plant has, necessa- 
rilv, a stem, but it may be in appearance more like some 
other part of a plant ; or it may be so small, or so unde- 
veloped as to be scarcely observable. 

§ 7. Stems are of different kinds, as has just been shewn, 
the chief varieties being the root-stalk, the rush, the 
straw, the stipes, and the trunk. But besides this difler- 
ence of kind, there is a difference in shape, as for ex- 
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ample, between the straw, wliich is round, and the mah, 
which has sharp edges. 

Plate IL, Series II, shews the chief varieties of shape 
in stems. 

O The most usual shape is round, the lower end 

9 being generally thicker than any other part. These 
round stems generally diminiBn very gradually in 
thickness from the bottom to the top. This kind 
Fjf . 80. of stem is said to be terete. 
Sometimes one side is flat and the other round, as in 
c=> A fig. 81. This is cidled half-terete, some- 

Og| times written ^ terete, as in Plate IL 
ll When the stem, instead of being quite 
y round, is oyal-shaped, as in fig. 82, it is 
Fiff. 81. Fig. as. said to be compressed. 

The fourth chief variety has four edges, all 
sharp, but one pair sharper than the other. This 
is called a two-edged stem, fig. 88. 

Fig. 88. 

In Plate 11., besides the four figures of the stem 
shapes, there are four sections or cross-cuttings, shewing 
the appearance in shape of the different kinds of stems 
when cut across. 

Besides these regular shapes there 
are many irregidar, which occur 
only occasionally, as in the cactus 
tribe, fig. 84, in which the stem is 
formed by the flattened, round 
Fig. 84. Fig. 86. pj^^.^g shewn. Other stems are 

found of the shape given in fig. 35. 

Pig. 86 shews a stem tapering towards the upper end. 
"When this kind of stem, always very thin, is 
straight and stiff, it is called virgate, or a rod; 
if it is long and flexible it is called flagelli- 
form, or a whip ; if stiff and very slender it is 
a seta, or bristle ; if slender and flexible it is 
Fig. 86. 1^ fiixun, or thread; if very small in diameter it 
is called capillary, or hair-like. 






THE STEM. 

Sometdmes a stem has joints or knots, 
as in a cane. If the pointed stem is 
straight it is called jointed, fig. 37 ; if 
bent, as in fig. 38, it is cidled kneed. 
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W«87. Fig. 88. 



If the joints swell, as in fig. 39, the 
jointed stem is said to be knotted, as in 
Bome species of cane. 



Fig. 89. 

§ 8. The different kinds of stems and their different 
shapes have been described, but there is still another 
difference, that of the direction in which the stem grows. 
It may grow erect, or maj creep along the ground, or 
may go in any direction between these two. 

Fig. 40 shows the differ- 
ent directions in which *"**-•■*«»«" 
stems grow, with the terms *"""^ " " 
applied to each. The erect Momdiof. 
stem is in the middle, 
those on the right curve ***""'*■' 
towards the earth, while 
those on the left curve upwards. 

"Weak stems creep along the ground, as in 
fig. 40. But if these stems come to the edge 
of a wall, or of a pit, as in fig. 41, they hang 
down and are said to be pendulous, or 
hanging. 




Fig. 40. 



Fig. 42 shews a stem bent in regular 
curves ; while fig. 43 shews one bending 
abruptly. One is called flezuons, the 
other tortuous. 



ttoddiBK 
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Fig. 41. 



Fig. 42. Fig. 43. 



Other weak plants support themselves by climbing 
and clinging to walls, trees, &c. Fig. 44 shews the ten- 
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i I drils which such plants wind round the 

wp j object they fasten themselves to, and 

X^ / fig. 45 shews a sarment, or fleznous 

rar \ stem, which some climbing plants thrust 

' T '' / through bushes or branches to support 

Fig. M. Fig. 45. themselves by. 

Twining stems are shewn in 
fig. 46, where some wind to the 
right and some to the left. In 
fig. 47 is shewn a contorted 
stem, twisted as it were round 

Fig. 46. Fig. 47. itself- 

Such are the chief kinds, shapes, and directions of 
stems ; all, however, forming the bodies of the plants 
they belong to, and all, more or less, bearing leaves, 
flowers, and fruits. 

§ 9. The stem serves to bear the leaves and flowers of a 
plant, also to convey the food of the plant from the root 
to the leaves and flowers : besides this, it serves in some 
plants to store up wood. 

Stems are of two kinds : one kind increases by having 
fresh material added to the outside of the stem, making 
it thicker ; while the other kind has the fresh material 
added to the inside of the stem, making it, not thicker, 
but more compact and hard, from the materials being 
packed more closely together. 

The stem which increases in thickness by the fresh 
material being laid on the outside is called an exogen 
stem ; while the stem which does not increase in thick- 
ness, but becomes harder by the addition of fresh mate* 
rial inside, is called an endogen stem. 

It will be shewn, further on, that the leaves, flowers, 
fruits, and seeds of an exogen stem diflisr very much in 
many things from the leaves, flowers, fruits, and seeds of 
an endogen stem. All real stems are either exogen or 
endogen. 

The flgure at the side shews a section of an 
exogen stem. It has somewhat the appearance 
of a wheel made of one material, and having 
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the spaces between the spokes of the wheel fOled up 
with another material 

The centre of the wheel is the pith, the outer part is 
the bark, the spokes of the wheel are the meanllary 
rayS) all of one kind of material. The pieces between 
the spokes of the wheel are wood, and other kind of 
matenal. These words pith, bark, medullary rays, and 
wood will be explained farther on. 

The centre, spokes, and outer rim, that is, the pith, 
medullarj rays, and bark, are made of a material called 
cellular tissue, which is spongy, while the wedges of 
wood are made of a material called vascular tissue, 
which is long and stringy. 

The figure at the siae shews a section of an endo- 
gen stem. Here the wedges of wood are em- 
bedded in the spongy pith, but not in regular 
wedges, as in the exogen stem. On the con- 
trary, the wood is in bundles of long stringy 
pieces, growing in any part of the stem. 

This difference of the woody fibre being laid in regular 
wedges, as in the exogen, or in an irregular manner, as 
in the endogen, is a very important one, being the chief 
distinguishing mark by which all stems are divided into 
the two great classes of exog^ns and endogens. 

These two classes, as has been already mentioned, are 
different, not only in the character of the stem, but also 
in the leaves, flowers, and fruits, and in the way of 
growing. All plants that bear flowers are divided into 
these two great classes, exogens and endogens. 

BEAITGHES. 

§ 10. The branches of a plant are, properly speaking, 
subdivisions of the stem, from which, in different plants, 
they grow in different directions and in different man- 
ners. Plate in. shews the chief varieties of direction 
and disposition. The lower diagram shews the various 
directions in which branches spriQg from the main stem ; 
some almost erect, others more or less horizontal, others, 
again, hanging almost to the ground, as in the willow. 

c 2 
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The upper diagrama represent the different 
ways in which the successiye brandies are dis- 
posed round the stem. Fig. 46 shews the 
Dranches growing like spokes of a wheel round 
the stem as an azletree at intervals along it. 
g. M. rpj^ggQ j^^ ^^ f.^ -^^ yertioillate. Sometimes, as 

yjy in fig. 47, the branches grow in pairs along 





S 



the stem, and sometimes, as in fig. 48, no 

// two grow together, each new branch being 

^ a little higher than the previous one. These 

' two dispositions are called respectiyely 

Fig. 47. Ffg.4B.^pp^j.^^3^^3j^^t^^ 

LEAVES. 

§ 11. Leaves are arranged and classified, firstly, ac- 
cording to the shape of their termination, and secondly, 
according to the kmd of margin or edge. 

Plate IV. shews the varieties of form in two series ; 

firstly, as to the eeneral shape of leaves that are solid in 

form ; and secondly, the shape of those that are flat, as 

is more generally tne case. 

In the solid form of leaves we have some almost a 

sphere, as in fig. 49, 
some shaped as a spin- 
dle, fig. 60, some like a 
stick, fig. 51, called cy- 
lindricsJ, or if they are 

Pig! 49. Fi^w piIm. Fig.B? vcrylong and thin they 

are said to be filiform, 
or threadlike, fig. 62 ; or, again, if tapering to a point, 
awl-shaped. 

Other solid leaves have the form of 
an egg, ^g. 63 ; others that of a boat- 
keel, &g, 64; others globular, with a 
nipple, are called mamillary, or breast- 
like. 

Fig. 63. Fig. 64. 
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Kga. 55 to 64 show ten other varieties of solid leaves 
the names of which will be foui^d in Plate III. ' 



s 







Fig. 66. 



Fig. 66. 



Fig. 67. 



Fig. 68. Fig. 69. 








Fig. 00. Fig.et Fig. 62. Fig. 63. Fig. 64. 

Pig. 65 shews the more general kind of leaf, having 
length and breadth, but not much 
thickness, of which kind fig. 66 
shews an imperfect specimen called 
a phyllodinm, or resemblance to a 
leaf. 

Fig. 66. " Fig. 66. 





In fig. 67 we have a leaf in which the stalk 
or petiole comes from the middle, so that the 
leaf forms a kind of shield. This form is 
dJled the peltate, or shield-shaped. 




Fig. 67. 



§ 12. Series 11. in Plate lY. shews the varieties of 






Fig. 68. 



Fig. 69. 



Fig. 70. 



Fig. 71. 



Fig. 72. 



contour, or outline, in flat leaves. Eig. 68 shews a 
leaf quite circular, while fig. 72 shews one long and 
narrow. Eigs. 69, 70^ and 71 shew three varieties between 
these two. 
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These long and narrow leaveB, fig. 72, 
are called Imear, from their resemblance 
to a line, and of these there are several 
varieties, as shewn in fig. 73. s is caU^ 
strap-sha^d, h band-shaped, s sword-shaped, 
and c capillary, or hair-shaped. 

Fig. 74 shews an egg* 

Olthaped leaf; fig. 75 a 
heart-shaped, and fig. 76 
a kidney-shaped leaf. 
These three are varieties 

Fig. 74. Fig. 76. . Fig. 76. O^ ^^^ ^^^ fo™' 

In the next four shapes of leaves the base widens and 
xecnrves so as to form points. Pig. 77 shows a crescent- 






TT V 



Fig. 77. 




Fig. 78. Fig. 79. Fig. 80. 

shaped. Eig. 78 an arrow-shaped. Tig. 79 a spear- 
shaped, and fig. 80 a triangnlar leaf. 

This last form, fig. 80, is called 
triang^ar, because it has three 
points or angles. Such a leaf as 
shewn in fig. 81, is called, from a 
similar reason, multi-ang^ar, or 
many-angled. Fig. 82 shews an 
^*«®- awl-shapcd leaf. 

All these forms of leaf have the base or lower part 

wider than the apex or 
upper part. In the three 
next forms, however, this 
is reversed, the upper 
part of the leaf spreiui- 

^ ^ „. «^ x.1^ inff wider than the base. 

Fig. 88. F.g.84. Fig.o. i.|. gS Bhcws a Wedge- 



Fig. 81. 
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SERIES I. TEBmNATION, 




obtoae 




acQte 



pungent 




Betoie 




acumin&te 





cuspidate 




point-letted 



mucronate 



hair-poflnted. 



A 



Awned 




hooked 




eirrhouB 



SERIES I. ABS0I8I0N, 



truncate 




bitten 



retuee 




emarginata 



LEAYSS. 



17 



shaped, fig. 84 a spoon-shaped, and fig. 85 a parabolic 

leaf. 

All these forms are what is called regular leaves, that 

ia the midrib, or principal vein, divides them into two 

halves exactly alike, but all 

leaves are not so, though most 

are. Figs. 86, 87, and 88 

shew three varieties of irre- 
gular shapes, called respec- 
tively, oblique, or one-sided ; 
dimidiate, or halved; and 
trapezoidal, or four-sided. 

§ 13. Leaves are also classified according to their acu- 
mination or the manner in which the apex, or part 
farthest from the base, terminates. Plate V. shews the 
varieties of this distinction. 

In this Plate the upper row of figures, figs. 89, 90, 91, 
92, shew four varieties of apex in which the contour of 





Fig. 88. Fig. 87. 



Fig. 88. 






Fig. 89. Fig. 90. Fig. 91. Fig.9S. 

the leaf is regnlai*. Fig. 89 is obtuse, or rounded ; fig. 
90 acute, or sharp ; ^g. 91 pungent, or pointed ; fig. 92 
setose, or brittle-shaped. 





Fig. 98. Fig. 94. Fig. 96. Fig. 96. 

The second row of figures in Plate V., figs. 93, 94, 95, 
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96, show varietieB of acumination in leaves where the 
contour is not regular, that is, the lower part of the leaf 
has a margin rounding, as though to form an obtuse 
apex, while the upper part forms a sharp angle. These 
four acuminations are called respectively, acuminate- 
pointed,, fig. 93 ; cuspidate-long-pointed, fig. 94 ; point- 
letted, or uiarp-pointed, fig. 95 ; and hooked, fig. 96. 

In some leaves the midrib projects beyond the apex. 
Figs. 97, 98, 99, 100, show four forms of this, called 




Fig. 97 



A 



Fig. BS. 





Fig. 99. 



Fig. 100» 



mncronate, or pointed, fig. 97 ; hair-pointed, fig. 98 ; 
awned, or bearded, fig. 99; and cirrnous, or curled, 
fig. 100. 

The lower series in Plate 'V. show four varieties of 
apparently, incomplete forms of leaves, having really no 
acumination or pomt. In fig. 101 the leaf is odled trun- 




Fig.lOl. Fig. 102. Fig.lOS. Fig. 104. 

cate, or cut ; in fig. 102, the edge being jagged, it is said 
to be bitten. If the apex is recurved, as in fig. 103, it 
is said to be retuse, or blunted ; and if, as in fig. 104, it 
is called enarginate, or cut out. 

§ 14. Leaves are also classified according to the kind 
of margin or edge, the varieties of which are shewn in 
Plate VI. Some margins are cut so deeply as to divide 
the leaf into distinct pieces, while in others the indenta- 
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tiona are so Blight as to be scarcely seen, or the edge is 
altogether smooth. 

Plate VI. shews : Series I., where the margin is only 
slightly indented ; Series II.9 where the leaves are deeply 
cut ; and Series III., where the leaves are almost in sepa- 
rate pieces. 

The first divisions, figs. 105, 106, 107, show leaves 
with edges nearly or quite 
smooth. Fig. 105 is 
called entire, or nncnt, 
fig. 106, repottd, or wavy, 
and fig. 107, cartilagi- 
nous, or gristly, because ^,. ,^ „. ,^ ^ ,„ 

., J ° • x-i • i J fcig. 106. Ftg. 106. Fig. 107. 

the edge is thickened 
with a gristly border. 

When the little projections are round edged, they are 
called crenations. Fig. 
108 shows a crennlate 
leaf. Fig. 109, where 
the projections are larger 
but still rounded, is a 
crenate leaf, while in 
fig. 110, where the ere- ^ig. los. Fig. io». Fig. no. 
nations are large, with their own edges cut, is a bi-cre- 
nate, or doubly- crenate leaf. 

But if the projections are sharp instead of rounded, 
then they are called teeth. This is the crenate kind of 
edge reversed. Fig. ^/^— s. 
Ill shows a denticu- /^ X 
late, or small-toothed f 
leaf Fig. 112, where | 
the teeth are large, is a i 
dentate, or toothed leaf, ^ 
while in fig. 113, where ^'^' "'• ^*^' "^- ^''«- "«• 
the teeth are still larger, with smaller teeth on their 
edge, is a bidentate, or doubly-toothed leaf. 

K the teeth are very sharp, and all pointing one way. 
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Fig. 114. Fig. 116. 

OP doubly Baw*toothed 
This series, figs. 102 
indented leaves. In 
more deeply cut. 




Fig. 117. 



Fig. 118 



the edge ifl said to be 
serrated, or saw-like. 

In figs. 114, 116, 116, 
we have respectively 
serrulate, or small saw- 
teeth ; serrate, or saw- 
^*«"«- teeth; and bi-serrate, 
leaves. 

to 113, shew varieties of sliglitly 
the next series the margins are 

Eig. 117 shews a leaf with deep 
cuts in the margin, from whicb it 
is called a cut leaf. In fig. 118 
the whole edge of the leaf is very 
irregular in outline, as well as 
being cut. This is said to be a 
torn leaf. 

In figs. 119 and 120, the leaf is cut very deeply indeed, 

and is therefore said to be 
slashed. FigllQ is smoothly cut, 
but in fig. 120, the edge is very 
irregular, in addition to being 
slashed, and is therefore said to 
be squarrosely slashed, squar- 
rosely meaning roughly. 

Fig 121 shews a leaf cut deeply, 
but in backward direction. This 
kind of indentation is termed dnm- 
cinate. While in 122, the 
edge is extremely irregular, and 
is said to be gnawed, because it 
looks as though the edge had been 
eaten into. 

In other leaves the projections are wider or more 
important parts of the entire leaf, than mere teeth or 
indentations : these projections are then called lobes or 
divisions of the entire leaf. Fig. 123 is a diagram 





Fig. 119. 



Fig. 120. 




Fig. 121. 



Fig. 122. 
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Bhowisg the different degrees to ^Hicli the leaf may bo 
divided^ and the different tenns used. 

ilaiutc 




diTided 





F^. 123. Fig. 134. Fig. 126. 

If the leaf is divided entirely down to the base, so 
that the lobes occupy the entire surface of the leaf, it 
is called a divided leaf, fig. 124. If, however, th^ divi- 
sion extends only near to the base, leaving about one- 
eighth of the length of the leaf uncut, the leaf is said to 
be parted, as in Pig. 125. 

If the leaf is only divided for 
three-quarters of its length, as in 
fig. 126, it is called a split leaf ; 
and if only half the surface is 
divided, the divisions, as in fig. 
127, are caUed lobes. 

Fig. 126. 

If the division do not reach further than a 
quarter of the width of the leaf, as in fig. 128, 
the leaf is a sinuate leaf, and if not more than 
one>eighth is divided, the leaf is called repand, 
fig. 106. 





Fig. 127. 




Fig. 128. 



"When the lobes are themselves crisp, with 
curled edges, as in fig. 129, the leaf is called 
a curled leaf. 




Fig. 129. 



All these terms are applied to leaves being divided 
into many parts, but some few divided leaves have pe- 
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Fig. lao. 



Fig. 181. 





FlK 182. 



ciiliar shapes, and have there- 
fore special names. Thus a leaf 
having a form resembling the 
human hand, that is, with a cen- 
tral palm and lobes resembling 
fingers, is called a palmate leaf^ 
as fig. 130. 

But if as in fig. 131, the fingerlike lobes are more 
prominent than the central palm, the leaf is caUed 
digitate or fingered. 

Two other forms of lobed leaveSy 

as in figs. 132 and 133, have also 

/^ ^^H^^ special names. The first is called 

>i e^^vT:,^ ^ pinnate leaf, from its looking like 

a feather ; the other is a pectinate 
«, .o« or comb-like leaf. 

Fig. 183. 

In fig. 134 is shewn a leaf, 
standing as it were on two 
feet, this is caUed a pedate or 
footed leaf, and in fig. 135 is 
a leaf much divided, and with 
each division cut in two. 
Prom the twofold division the 
Fig. 184. Fig. 186. l^A^ is Baid to bo dichotomons 

or cut in two. 
The last specimens of lobed leaves are given in figs. 

136, 137, and 138, caUed 
respectively eared, fig. 136, 
from the resemblance to the 
lobes of a human ear ; lyre 
shaped, fig. 137, from the 
resemblance to a lyre ; and 

Fig" 86. Fig"i37. Fig. 188. j? ^g- ^^S, is a leaf looking 

like a fiddle head, and 
therefore called a fiddle-shaped leaf 

§ 15. Through the middle of such leaf runs the mid- 
rib, fig. 139, which is the continuation of the stalk of 
the leaf. IVom this midrib branch off to the right and 
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to tbeleft, smaller 
Teins called pri« 
mary, these go 
nearly to the edge 
of the leafy and 
the leaf carved 
upwards, each one 
joining to the 
next primarr vein, 
as shewn in the 
figure. These cur- 
ved ends of the 

primary veins are 

called ourved 

veins. 

Between these 

primary veins are 

much smaller 

ones, running 

some along the 

leaf, some across 

it These are 

calledsome eostal, 

and some proper, 

as in the figure. 
Towards the 

edge of the leaf, 

and outside the M ^*«"^- 

carved veins are other small veins, the ones near the 

primarv veins, are called external veins ; those at the 

very edge of the leaf are marginal veins. 
These nerves in leaves have in different plants, di£fer- 

ent ways of branching from the chief vem, or midrib. 

Plate YII. shews the chief varieties of nervation. 
If the primary veins branch off like the branches of a 

feather, as in the upper series in Plate YII., the leaf is 

said to be penninerved or feather nerves. If the primair 

veins, instead of branching &om the midrib, spring aU 
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together from the edd of the leaf atalk, u in the second 
series of figures, the leaf is Baid to be radiate. 

Fig. 141, 142, 
and 143, shew 
three forms of 
I leaves that are 

I penjunerred or 
resemble feathers. 
Fig. 141 shews a 
leaf with the pri- 
Fij. Ml. Fig. 141. Fig. Ml. mary ttervea 

branching regular- 
ly from the midrib) and having smaller veins between, it 
is therefore called mixti-nervM, &oin the mixture of dif- 
ferent veins in it. 

Fig. 142 shews a leaf having the two lower 
primary nerves much larger than the others, so that 
the midrib and these tv^o primary, are the three chief 
serves. The leaf is theu said to be triplD-nerved or three 
neired. 

When, as in fig. 143, many of the primary are larger 
than the remainder, and as large as the midrib, the leaf 
is said to be molti or many nerved. 

In the next three figures are shewn leaves with radi- 
ate nerves. Fig. 144 is called palmi-narred, from being 



in the form of a hand ; fig. 146 is said to be pelti-nflrred, 
from its resemblance to a shield ; snd fig. 146 is p*dal- 
nerved, from its being like a foot. 
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Most leaves have one of these six kinds o 
but one great class of ieavea have their nervation ar- 
ranged quite differently from anj of those already spoken 
of. 

This kind of nervation is shewn in Plate Vii., as car- 
Tinerral. In these the nerves do not proceed fccm tbe 
chief vein or midrib, but run side hj side irom the base 
to tbe point of tbe lea^ as in figs. Il7 and 148. 



Flj. MT. FJg. 1*8. rig. w. 

In fig. 149 is shewn a leaf of this kind, in which the 

veins join the midrib part of the distance, branebine off 

from it one after another, at regular distances. This 

nervation is named divergent. 

§ 16. AU the leaves as yet spoken of are simple leaves ; 
that is, leaves having only one bate, apex, and midrib ; 
but there are other kinds of leaves, which look more like 
a branch bearing many leaves. 

Plate "VIII. 
shews a number 
of oompon 
leaves, that 
leaves compound- 
ed, or maide up, 
of small leaflets, 
each looking like 

a complete leaf. Figs. 150, 151, 162, and 163, shew 
four of tiie aimpleet kind of compound leaves Bach is 
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no more than a single leaf. Pig. 150 has one leaflet, the 
others have respectively two, three, and four. 

The names ^iven to these four forms, are imi-digitate» 
bi-digitate, tn-digitate, and multi-digitate ; or one, two, 
three, and many £ngered leaves, according to the number 
of leaflets. 

The next group in Plate VIII. 
shews a kind of leaf called pinnate 
or feather-shaped, from the shape 
beiug similar to that of a feather. 
In flg. 15iif the leaflets, or divisions 
of the leaf, are of different size- 
placed irre^lar. This is an inters 
ruptedly-pinnate leaf. 
Fig.iM. Pig. 165. i^ £g^ 155^ tijQ leaflets are of dif- 

ferent sizes, but are placed regularly ; that is, the largest 
at the base, the next largest next to them, and so on, the 
smaUest pair being at the point. This is a decreasingly- 
pinnate leaf 

In fig. 156, the leaflets are sessile, that is, they have 
no stalk, but grow at once from the stalk of the leaf, 
and fold partly round it. This is a deoursively-pin- 
nate leaf 

Sometimes a leaf of this kind has the stalk jointed at 
each pair of leaflets, fig. 157, and is then an articnlately- 







Flg. 166. 



Fig. 167. 



Fig. 168. 



pinnate leaf. What is here called stalk, is really the 
midrib of the compound leaf, the blade of which is cut 
up into the leaflets. 
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- ^g. 158, is a double piimate leaf, aometimee called a 
l)i. pinnate leaf, bi meaning twice or double. 

rigB. 159 and 160 shew a dou- 
ble and a treble digitate leaf 
(see figB. IGO, 151, 152, 153), * 
but aahortername isgiTenthem 
in bi-geminats and bi-ternate. 



Pigs. 161 and 162 
shew the bl-geminate 
and biternate again 
divided. TheBe are 
called reepeotivelY 
tri-genmiate and tn- 
ternate. 



l-^^ 




Fig. 163 is a tri-piit- 
nate leaf, or a W of 
the bi-pinnate kind, with 
the leaflets again di- 
Tided into funaller ones. 



Another kind of compound leaf is one having the leaf- 
lets arranged on the 
chief midnb in digi- 
tate manner, but hav-^ 
ing the leaflets also . 
divided in pinnate 
fashion. These are 
called digitato-pinnate 
leaves. These vary 
from the bi-dlgitato *"«'"• "■ '"• 
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pinnate in fig. 164, to the masj, or nmlti-digitftte pin- 

nateleafinfig. 165. 

Fig. 166isapedate 
leaf, from its reBem- 
blance to a bird's foot 
inabape^ 



§ 17. Plate IX. ahews the varioiu wajrs in whicli 
leaves are arranged on the stem, how they have different 
flituationa on the stem, are attached to it in different 
mannere, and spread from it in different directioDS, and 
also how they are arranged in different ways amongst 
themselTes. 

Sbbies I. — The SmiATioiT ot Liayxs oit thx Stxm. 

Strictly epeaking, all leaves spring 
from the stem, but in some plants the 
stem is so small as to be scarcely seen. 
In this case the leaves seem to rise 
from the root, and are called radicle 
leaves. 

In an ordinary stem the first leaf 
grows from the seed, and is called a 
seminal leaf. The next developed 
leaf is the primordial, or flnt leaf. A 
leaf CTowing on the stem itself is a 
canlinar, or stem leaf, while one grow- 
ing on a branch is a rameal, or branch 
lea£ Leaves growing on a flower- 
stalk are floral, or flower leaves, and 
lastly, leaves on the top of the stem 
are called crowning leaves. All these 
are shown in fig. 167, 



PLATE IX.— AEEANGEJKBNT OP LEAVES. 




LEJLYES. 
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Sebies n. — ^The Attachmestt of the Leaf. 

"When the leaf grows at once from 
tlie«tem without a petiole, or flower- ( 
stalk, it is a sessile leaf. When the 
midrid of the leaf is partly joined to 
the stem it is a decurrent leaf. 
Sometimes the lower part of the leaf 
closes round the stem, and then it 
is a sheathing leaf, or the base of '^»*^ 
the leaf extends round the stem 
without meeting, and it is then a 
clasping leaf. If the stem grows, 
as it were, through the base of the 
leaf, it is a perfoliate leaf. And 
lastly, if two perfoliate leaves grow 
together, they are called connate 
leaves. An ordinary kind of leaf, 
having a stalk, or petiole, is called 
a petiolate leaf. All these dif- 
ferent leaves are shewn in fig. 168. p. ^^ 

§ 18. Sebies HI. — Dibectioit oe the Leaf. 



The annexed figure shews the 
different wavs in which leaves 
spread out from the stem. The 
leaves on the right side extend 
straight from the branch, while 
on the left side are shewn the 
various ways in which leaves curl 
up or down on different plants. 

The names given to each direc- 
tion is written under it, so that 
they need not be given again here, 
as the meaning of each is evident 
from the position of the leaf to 
which it belongs. 




Fif. 109. 
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§ 19. SSBIBS lY.-^DlBPOBITIOB' OF LeATXS OK THE 

SlJBlC. 



When two or more leaves grow together at 
one part of the stem thej are called a whorl, 
fig. 170. 

Two leaves together are said to be opposite 
(170«) ; three together are temate (1706) ; 
four together are qnatemate (170c) ; more 
than four together are verticillate (170d) 



Fig. 171 shews leaves in pairs called oppo- 
site, but not all pointing in the same direction. 
Each pair of opposite leaves points cross ways 
to the pair above and the pair below it. These 
leaves are said to be decussate, or cross-wise. 




Fig. 170. 




Fig. 171. 




Sometimes, as in fir-trees, the leaves are 
long and thin, and grow in bundles of two or 
more, fig. 172. If only two they are gemi- 
nate ; if more than two, fascicnmte, or bun- 
dled. 



Fig. 17S. 




Fig. 178. Fig. 174. 



When the leaves do not grow toge- 
ther, but each one separate, they are 
said to be in spires. If they grow at 
different distances, and irregularly, fig. 
173, they are remote, or scattered ; but 
if close together, but still one above an- 
other, fig. 174, they are orowded. 



When the leaves stand out irregularly, branching out 
in all directions, fig. 175, the disposition is sqnarrose. 
K, on the contrary, they are dose and regular in two 
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rows, and partly covering each other, the disposition is 

eqnitant, fig. 176. If 

they are arranged in this 

way on all sides of the 

stem, the disposition is 

imbricate, fig. 177. A 

few imbricate leaves by 

themselves make a rosn- ^ 

late arrangement, fig. 178. rig. its. Fig. ue. FigTirr. P!g*i78. 

Figs. 379, 180, and 181 shew the leaves arranged one, 
two, or three together 





-HI 




Fig. 179. 



Fig. 180. 




Fig. 181. 



§ 20. A leaf serves the same purpose to a plant that the 
lungs do to a man. A man breatnes by means of his 
lungs; a plant breathes by means of its leaves, aud 
cannot live if they be altogether taken away. 

A tree is covered with bark, which surrounds the stem 
and all the branches. The leaves are really pieces of 
this bark growing away from the stem. This bark forms 
the outer portion of each leaf. The pith in the centre 
of theltree also runs through the branches into the inside 
of the leaves. 

The food drawn from the ground by the roots passes 
up the stem along the branches into the leaves. In the 
leaves it is acted on by the air, which enters then by the 
little holes, called stomates, in the skin of the leaf 

This air mixes with the food brought up from the root, 
changes it into wood, &c., which passes down the branches 
again, and is deposited in the stem. This is the way in 
ymick wood is made. 
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The leavoB of a tree therefore are the means by which 
a tree breathes, by which it digests its food, and bj 
which it is nourished. 

A tree cannot live long if its leaves are all taken off 
as fast as they grow. If a tree be once stripped of its 
leaves, it wiU throw out fresh ones. If these be de- 
stroyed as fast as they come, the tree will die for want of 
air and food. 

A tree will also die if its leaves have not both light 
and air. If there be not enough air, the leaves cannot 
breathe any more than a man could. If there be not 
enough light upon the leaves they are not able to digest 
the food which the roots send up to them. 

Bv digesting food is meant to alter the fluids sent up 
by the roots into what is required for the support of the 
plant. This alteration is made chiefly by mixing air 
with the fluids. This is called digestion. 

A leaf alwajrs begins to grow as a small point upon 
the stem. This point becomes larger, and larger, until 
it spreads out into a leaf. Leaves are of every variety 
of shape, but all are alike in being pieces of the bark, 
having veins through which the air is drawn in, and 
soft pith along which the food is sent from the stem, and 
by which it returns to the stem again, after the leaf has 
altereq it into food fit for the plant. 

Frequently two small leaves grow at the base of the 
leaf juB^ below it, on the stem. These are called stipules. 

Just as stems are divided into ezogen and endogen 
stems, so leaves are divided into ezogen and endogen 
leaves, and just as the two kinds of stems are differently 
constructed ; so are the two kinds of leaves. 

Fig. 182 shows an ezogen leaf, having, a mid- 
rib, or middle vein, with smaller veins branching 

from it ; and smaller again from them ; and so on. 

Fig. 182. Fig. 183 shows an endogen leaf, having all the 
veins running, more or less, side by side, from the 
base of the leaf to the point, and not branching 
one from another. 
F™g."iM. A leaf may generally be said to be either ezogen 
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or endogen by examining the way in which the veins run 
through it. 

DTFLORESCENCE. 

§ 21. The manner in which flowers are attached to 
pliuits is called infloresoence. 

The simplest inflorescence of all is 
where one flower grows by itself at the 
end of the stem, or, as it is in this case 
called, the scape, as in fig. 184, or when 
single flowers grow at the end of pe- 
duncles growing out from the stem just 
within the leaf stalk, or as it is called the 
axil of the leaf: this kind of inflorescence 
is called solitary. 

Another simple inflorescence is where the flowers grow 
singly at small distances along the stem, as in' fig. 185, 
without any short fiower staJk. This inflorescence is 
called a spi&e. 




Fig. 184. 






Fig. 185. 



Fig. 186. 



Fig. 187. 



If the flowers grow along the stalk, as in a spike^ 
but having flower stalks, or peduncles, the inflorescence 
becomes a raceme, as in flg. 186. 

If a raceme has the flowers compound, that is, each 
peduncle having more flowers than one, each one on 
smaller peduncles or pedicels, it becomes a panicle, as 
in flg. 187. 

If a raceme haa the peduncles of diflerent lengths 



84 A FIBST BOOK Ot BOIAHT. 

the ahorteflt at the top, so thftt the flowers are &U at the 
same level makiiig a flat top, it becomes a oorymli, as 
in fig. 188. 

If this corymb has pedicels upon the peduncles, that 
u, more flowers thao one on each, it becomes a oyote, as in 
fig. 189. 




A cluiter of flowers growing thickly together at the 
end of a stem or branch, without fiower stalk b, forms a 
head, as in fig. 190. 

Flowers upon pednncles, with the peduncles all spring- 
ing from the same point in the stem, as in fig. 191| form 
an umbel. 




nf.ist. ng.m. n*. uo. 

The same inflorescence, with each pednncle bearing 
more flowers than one, on pedicels, as in fig. 192, ia a 
eomponnd umbeL 

A head of flowers (as in fig. 190) is sometimes endosed 
in a lu^ braet or isToluomm, as in fig. 198. This ia a 
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a ragnUr five-part flower a craciferouR flower flower of the speedwell 




eal^z inferior, or 
below ovary 



eal3nr snperior, or emeiate, or Ralrer-shaped. 

above ovary crosswise with long tube. 







papUIooaeeonai 
botterfly-shaped 



campannlate, 
bell-shaped 



labiate, or lipped fannel-shaped 



PLATE Xl.'-continued. 





graini >i pollm hiRblj magniArd 




THi-iety of fomiB of rttHi:.! :iS 



q — a 







stamenp and piatlls 
in floirers, 
a pistil, e ovary, b stamens 



varieties of pistils 






cross sections of ovaries, Hhewing poeitiun of seeds 




b e pistil, d ovarj 



PiBTB OF A FI-OWEH. 



In most timber trees the flowers are in long spikes, 
with the flowera close toge- 
ther, but the whole spike 
&11b away from the tree 
when ripe, iostead of the 
flowers singly falling. This i 




it called a catkin or atnea- 1 
baa, ae in fig. 194. | 

Fig. 195 shows flowers H 
grouped on both sides of the | 
stem in the axils of lea?e8. 1 
This is a vertioillate inflo- •^■■>"- '''■"*■ 

rescence. fig. 195. 

Plate X. show these various kind of inflorescence. 
PAETS OP A FLOWER. 

§ 22. Plate XI show 3 plans of arrangement of the. 
parte of a flower amongst themselves. 

The small black dots stand for the sepals, petals, ata- 
mena, and pistils. The circular lines do not show any part 
of the flower, but only show that the parts of the flower 
are regularly arranged, generally in circles. 

Fig. 196 shows the arrangement of the swala, petals, 
ftamens, and carpels, of a regular flower having 5 of 
each, a being the oaipels, h the stameiu, e the petals, 
d the sepals. The carpels join to- 
gether in the middle of the flower to 
moke the pistil : the 5 stamens are 
regularly arranged round the pistil, , 
one of the stamens being between, 
and not opposite to, the cartels. The ' 
6 petals are in a circle round the 
•tajnens, one between each two, and 
opposite to one of the carpels. Fi- p^, ,^ 

nally the 6 sepals are arranged re- 
gularly round the petals, one between each two, and op- 
posite one of the stamens. Thus the carpels and the 
petals are opposite to each other, all round the flower, 
and so also are the stamens and sepals. 
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This is a regular flower of 5 parts. In a regular 
flower of 4i parts or 3 parts, the arrangement would be 
the same, excepting the less number. 

In flg. 197 the arrangement is less simple. Here there 
are 4 sepals, 6 stamens, 2 pistils. The apparent irregu- 
larity is caused by there being 2 rows 
of stamens, 8 in all, but 2 of the outer 
row of stamens, and two of the car- 
pels, are not fully developed, so that 
there are only 6 stamens instead of 
8, and only 2 carpels instead of 4. 
The black dots in the figure show the 
position of the parts that are present ; 
Fig. 197. the black rings, with white centres, 

show the position of the abortive stamens and carpels, 
that is, of the stamens and carpels that do not grow. 
Pig. 198 shows a flower with fewer parts, there being 

only 4 sepals, 4 petals, 2 stamens, 
and 2 carpels. It will be noticed 
that the carpels are still alternate 
with the stamens, and not opposite 
to them ; also that the sepals are not 
opposite to the petals, but alternate 
with them, covering, as it were, the 
joining of l^e petals with each other. 





Fig. 19a 



THE CAITX. 

§ 23. Figs. 199 and 200 shew a very important differ- 
ence in the way the calyx and ovary are arranged. 

In fig. 199 the calyx and ovary are 
quite independent of each other: o is 
the ovary: e the sepals: /shews the 
position of a stamen. The ovary rises 
quite freely above the calyx; which 
grows out from beneath it. Here the 
ovary is said to be superior (or 
above), and the calyx inferior (or 
below). 

Fig. 199. 




THE COBOLLA. 



87 




Fig.soa 



In fig. 200 the position of each is 
reversed: the calyx c grows to the 
sides of the ovary o, growing out 
above it, so that the ovary is quite 
within the calyx. Here the calyx 
is said to be superior (or above), and 
the ovary to be inferior (or below). 

There is not so much variety in the 
form of the calyx. It has generally 
5, 4, or 3 sepals, but occasionally no 
sepals at all, the calyx being only the tube or lower part 
of an ordinary calyx. The calyx of a flower, when pre- 
sent, is generally green, but sometimes coloured gaily 
like the petal. 

THE COEOLLA. 

§ 24 The corolla is generally the gayest part of the 
flower, but is much oftener absent than the calyx. The 
petals of a corolla is the prettiest and most delicate part 
of a plant, and generally the first to die, or fall away. 

Petals assume a great variety of forms, occasionally 
looking like crosses, bells, funnels, butterflies, lizards, 
and even in one instance, bearing a comical resemblance 
to the form of men. 

"Fig, 201 is a cruciate or cross-ways corolla, the petals 
bein^ arranged in the form of a cross. Fig. 202 is a 5 
petal corolla with a long tube below : this is a salver- 
shaped corolla. 






Fig. 201. Fig. 202. Fig. 208. 

!Fig. 203 shews a corolla called papilionaceous, or 
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butterfly-shaped: two of the petals rising out like a 
pair of wings : the whole of the petals being very pret- 
tily coloured. Peas, beans, vetches, Ac. have all this 
kind of corolla. 

Fig. 204i shews a companulate or bell-shaped corolla, 
all the petals being joined at the edge. 






Fig. 204. 



Fig. 206. 



Fig. 206. 



Pig. 205, a corolla with two lips, a big one and a little 
one, is called a labiate corolla.' 

Pig. 206 is a corolla with the petals joined at the 
edge and looking like a funoel. 

These corollas with the petals joined at the edge are 
called mouopetalous, (or one-petal) corollas : but it must 
be remembered that they are not made of one petal only, 
but that the petals are joined at the edges and can 
easily be separated, often with the slightest touch. 




THE STAMENS. 

§ 25. Pig. 207 shews a flower with the 
petals taken away and the sepals very 
^ small, so that the arrangement of the sta- 
mens and pistil can easily be seen. The 
style is seen rising from the ovary e, having 
the stigma a at the top, while the 5 
stamens b. are ranged round it. 

Pig. 208 shews a variety of stamens, 
shewing the many different forms they 
assume, a and b are two ordinary stamens 
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with 2 ftntherc seated apou a filament : in c the two 





anthers are at the ends of a curved 
filament : in d one anther euds a, ^ 
thick and curved filament : e ahewu 
a short and thick atamen with 4 
anthers : in /the two anthers are 
slightly twisted, and in ff very 
much so : in A there are 4 anthetB 
together at the top of a filament, 
and in i two globnlar anthers aurraount the filament ; in 
j 4 anthers extend down the filament : and in i the 
anthers are large and laid croMwiae, one above the 
other. 

POLLEN- 

§26.Fig.209 ahowBsome varieties of pollen, veryhighly 
magnified, Prom this it will be seen that the yellow 
particlea of dust that are jo^ -rfi'li^^^Srx ^^ 
scarcely viaihle to the naked ^^ M'o ^mt ^--^ 
eye, are reaUy very compli- - sfe^oiJIi Clt 
catedlyandwonderfullymade. ^^y mll'ialU' 
PoUen ifl of maoy shapes and fl ,lV ^^SBpl*^ dEl^ 
aiaea, but all have the same i*-*^ *M^ 

office, that of fertihzing the "«■ **■ 

oToles of the pistil, and causing them to become seeds. 
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THE PISTIL. 

§ 27. "Fig, 210 is a section of the interior of a carpel 
fihewing the position and arrangement of the seed, c is 
the style of the pistil rising above the ovary 
a, and having at its top the stigma b ; eis 
the oal3rz adhering to the ovary. In the 
middle of the ovary is seen a downward 
continuation of the style, to which the seeds 
are attached. It must however, be care- 
fully borne in mind that all ovaries do not 
have their seed arranged in this manneri 
there being many different ways. Pig. 
211 shews some oi these ways of the seed 
Fig. 810. being attached to the ovary. In a the 
seeds are arranged round a central placenta (as it is 
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called); in b two diagrams of axil attachment are 
shewn, the seed being in the axils at the centre. In c 
the attachment is parietal or to the sides of the ovary. 
Fig. 212 shews 4 pistils : <f is a single carpel with 
short style and large stigma : e is composed of several 







Fig. 812 a. 



Fig. 218 b. Fig. 212 e. 



Fig. 818 d. 
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carpels, Having one style and stigma only : a and b have 
5 carpels, each separate, with separate style and 
stigmas. 

A return glance at fig. 211 will shew that a pistil has 
BometimeB one cell and sometimes more. 

THE FLOWER 

§ 28. The root, stem, and leaves of a plant are the 
organs by which the food is brought from the ground, 
fitted for the nourishment of the plant, and finally 
deposited in the stem and branches. By means of 
flowers this nourishing process is carried a step farther. 
Not only is the living plant kept alive and nourished, 
but seeds are produced and ripened; which seeds can 
produce new plants. 

So that plants feed themselves by means of their roots, 
stems, and leaves, and produce firesh plants by means of 
their flowers. The new plants so produced are always 
of the same kind as the plants bearing the seeds from 
which they grow. 

In the middle of every flower is the pistil, or part 
containing the seed. This is at first very small, but gets 
bigger and bigger, until at last it bursts, and the seeds, 
which are now full grown, and ready to grow, fsdl 
out. 

In the flower, near the pistil, are the stamens. These 
are generally ranged in a row round the pistil or seed 
pod. These stamens contain very small grams of a sub- 
stance called pollen. These grains the stamens, when 
they are ripe, pour out upon the top of the pistil, which 
is called the stig^ma. 

The pistil will not ripen and bear seeds without thia 
pollen 18 poured upon it, and penetrates inside it ; but, 
as soon as the pollen does reach the inside of the pistil, 
the latter begins to ripen. 

The pistil is always in the middle of the flower, having 
the stamens on each side. Bound the stamens is the 
flcnral envelopey which is sometimes single, sometimeB 
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double. The floral envelope is one or more delicate 
leaves, generally of a gay colour. 

If there is only one row of these leaves, it is called 
the calyx ; if there are two, the outer one is called the 
calyx, and the inner one the corolla. 

The flower of a plant is divided into calyx, corolla, 
stamens, and pistil. The calyx and corolla are again 
divided into sepals and petals ; and the sepals, petals, 
stamens, and pistils are themselves divided. 

The sepals and the petals consist of limbs and claws, 
the stamens of anthers and filament, and the pistil into 
stigma, style, and ovary. The last of these, the ovary, 
the lower part of the pistil, is the beginning of the fruit ; 
and when developed is itself subdivided. 

§ 29. It has been explained that the diflerent parfcs 
of a flower are all modincations of leaves, that is, leaves 
changed more or less as required. Also it has been 
shewn that the ovary, style, and stigma of the pistD. are 
each modifications of some part of a leaf. 

Thus the broad blade of the leaf folds round, meeting 
at the edges to form the ovary, while the midrib, or 
middle vein, extends beyond to form the style, finishing 
in the delicate stigma. 

The pistil of a plant has sometimes more than one of 
these folded leaves, in which case each leaf forms a dis- 
tinct ovary, style, and stigma. Often, however, these 
ovaries, or the style, or the stigmas, are so tmited that 
they seem but one. 

When the pistil is thus made up of more than one 
folded leaf, a new term is used. The whole seed part of 
the flower is still called the pistil, and each folded leaf 
is still divided into ovary, style, and stigma; but as 
one folded leaf cannot be called a pistil when there are 
several to make it up, each leaf is called a carpeL 

When there is only one folded leaf it is both a carpel 
and a pistil ; but when there are more leaves than one, 
each one is called, a carpel, and the whole of them a 
pistiL 

The pistil is generally composed of three parts ; the 
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place containing tlie seed, a thin tube rising above tbis, 
and a soft top to this tube. Sometimes thei;ube is very 
short, sometimes altogether absent. Each of these three 
parts has a distinguishing name. The seed case is called 
the ovary, the tube, when present, is the style, and the 
top, upon which the pollen of the stamen is poured out, 
is the stigma. 

The ovary is a hollow case at the bottom of the pistil. 
This hollow case contains the ovules or fature seeds; 
and, together with these seeds when ripe, it forms the 
fruit, which will be described a few pages farther on. 

The stigma is the upper portion of the pistil, above 
the ovary, and always communicating with it. The 
stigma is not a separate piece, that is, it could not be taken 
away. It is the upper portion of the pistil, of very 
delicate texture, and quite uncovered by the skin which 
is spread over every part of a plant except the stigma of 
thepistil and the ends of the roots. 

The sti|^a may be said to be the upper portion of a 
pipe, which may be short or long, leading from the out- 
side of the pistil to the inside of it, for the purpose of 
conducting the pollen of the stamens to the inside 6f 
the ovary, where the seeds are. 

When this tube, of which the stigma is the top, is 
sufficiently long to have a separate name, it is called the 
style. These three parts, ovaxyi style, stigma, make up 
the whole of the pistil, or seed portion of the flower. 

§ 30. The pistil, as has been already shown, is the re- 
productive portion of the flower, and of the plant ; that 
is, it is the part that produces the seeds that, in turn, 
reproduce new plants of the same kind as that on which 
they grow. 

The pistil, however, cannot do this work by itself 
entirely. The pistil is produced by the ordinary growth 
of the plant, and becomes a place for the seed to be in 
during its early growth, but it cannot of itself produce 
the actually growing portion of the seed. For this 
purpose the united action of pistil and stamen is re- 
quired. 
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It has been already ahown that thia united action 
by pistil and stamen consists in the stamen sending 
out from itself a very fine powder, generally yellow in 
colour, which, when it falls upon the stigma of the pistil 
(that is, upon the top of the tube leading to the inside of 
the pistil, which top is very delicate, and not covered 
with any skin), passes down the tube into the inside of 
the pistil, which is called the QYary, where it touches 
the seed, and causes it to begin to grow. 

This process of the stamen, by means of the pollen^ 
giving to the seed in the ovary of the pistil the power of 
growing and becoming fertile, is called fertilization. 

The pistil has been shown to consist of three parts, 
ovary, style, and stigma. In the same manner, the stamen 
generally consists of two parts, the small body contain- 
mg the pollen, or fertilizing powder, and a thin thread- 
like stalk upon which it is supported. 

The first of these, the poUen-bearing body, is called 
the anther ; the second, or thread-like support, is called 
the filament There cannot be a perfect stamen without 
the anther, but many stamens have no filament, the anther 
being without any stalk, as also some leaves are. 

The poUen poured out by the stamens upon the pistils 
is composed of very small grains of a yeUow substance. 
Each of these grains is a hollow globe, containing a 
fluid, which is poured out upon the seed when the grains 
have penetrated into the ovary of the pistiL 

§ 31. The pistil is in the centre of the flower : the 
stamens are arranged round the pistil. The stamen and 
pistil together form the inner part of the flower : the 
outer part is the floral envelope. 

This outer part, or floral envelope, is generally the 
largest, and almost always, the most gay and noticeable 
part of the flower. It consists sometimes of one row, 
and sometimes of two rows, of coloured leaves. 

The outer row, when there are two, is generally 
thicker and smaller than the inner, the latter being gene- 
rally very delicate in texture, and very gay in colour. 
The outer one is the calyx, the inner the corolla ; when 
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there is but one row that is generallj called the calyx ; 
but more commonlj when there is ouly one row of leaves 
round the flower and they are coloured, the name of 
perianth is riyen to it. 

The oorollE^ or inner row, (when there are two) is 
composed of seyeral coloured leaves called petals. These 
petals are sometimes separate, and sometimes joined 
together by the edge so as to form one entire enyelope. 

The corolla is generally larger than the calyx, and 
the colour of it is yery seldom green. The calyx, on the 
contrary, is generally of that colour. 

Just as a leaf consists of a blade and a stalk, a pistil 
of an OTary and a style, and a stamen of an anther and 
a filament, so a petal (or single leaf of a corolla) con- 
sists of the coloured leaf And its stalk, which are called 
the limb and the claw, or sometimes the lamina and 
unguis, two Latin words meaning much the same as the 
English ones. 

Also just as a leaf has sometimes no stalk, a pistil 
sometimes no style, or a stamen no filament, so also a 
petal has sometimes no claw. 

§ 32. The fioral envelope, especially the corolla, is 
generally the most beautiful part of a flower, but it is of 
no other use than to surround and protect the stamens 
and pistils, the parts of the flower really engaged in re- 
production. 

The calyx is the outer floral envelope, when there are 
two, and idso the outer division of the flower itself. In 
colour it is almost always green, and is generally of thicker 
texture than the corolla. 

Just as the corolla consists of several petals either 
separate or joined together at the edges, so the calyx is 
made up of several small leaves, called sepals, either 
separate or joined together at the edges. 

The calyx is always formed before the corolla, and 
is generally of thicker and rougher texture. The calyx 
may be said to be a continuation of the outer portion of 
the flower stalk, while the pistil may be said to be a 
continuation of the inner portion of it. Between these 
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two, the oal3rz outside and the pistil inside, are developed 
the stamens and the corolla. 

Although the petals of the corolla and also the sepals 
of the calyx are sometimes joined together by the edges, 
they are always produced separately and distinct ; being 
sometimes united afterwards. Thus when a corolla is 
said to be mono-petalous, or a calyx to be mono«sepalous, 
meaning with oiUy one petal or one sepal, what is really 
meant is that the various petals, or sepals, have become 
united at the edge and form an unbroken floral envelope. 

The corolla most frequently dies and falls off before 
the ripening of the fruit, but it sometimes remains. The 
calyx, on the other hand, sometimes falls off, but most 
frequently remains until the ripening of the fruit, which 
it sometimes becomes a part of, by growing with, and ad- 
hering to it. 

Every part of a flower, the calyx, corolla, stamens, and 
pistil, IS a modification of a leaf. Each of these begins 
as a lea^ and if it were in a place where a leaf ought to 
be, would become a leaf. 

In a petal of the corolla the blade of the leaf becomes 
the limb of the petal, while the stalk of the leaf become 
the claw of the petal. This will explain why some petals, 
like some leaves, have no stalks, or claws. 

In a sepal of the calyx the blade of the leaf becomes 
the blade of the sepal, while the stalk of the leaf becomes 
the stalk of the sepal. Here again the stalk of the 
sepal, like the stalk of the leaf, is sometimes absent. 

§ 33. In a stamen the blade of the leaf is rolled up to 
form the anther, while the stalk forms the filament of 
the stamen. And, also, as some leaves have no stalks, so 
some stamens have no fllaments. 

In a pistil the blade of the leaf is folded round, meet- 
ing at the edges, (but not roUed up Hke the anther of 
the stamen). This makes the hollow space called the 
ovary^ while the midrib (or continuation of the stalk) 
of the leaf continues beyond the body of the leaf to form 
the style, when there is one, and the end of the midrib 
forms the stigma. 



PLATE Xn.— FECITS. 
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§ 34. It baa been sbown tbat tbere is a difference of 
structure between tbe root, stem and leaves of a plant 
of the ezogen class, and the root stem and leaves of the 
plant of the endogen class : so -that by examination of the 
root, the stem, or the leaves of a plant, it can be deter- 
mined to which of these two great families it belong. - 

The same thing b, to a less extent, true of the flower. 
It can generally, but not always as certainly, be guessed 
whether a plant is an exogen or an endogeiL, by the 
a^arueture of the flower. K the sepals of the calyx, and 
the petals of the oorolla are four, eight or twelve in 
number the plant is pretty sure to be an exogen. The 
same is generally true of a plant having the sepals and 
petals five or ten in number. 

But if the number of sepals and petals be three or six, 
the plant most likely beloags to the endogen family. 
Still the structure of the flower is not so sure a test as 
the structure of the stem or the venation of the lea£ 

THE FBTTIT. 

§ 35. The ripe ovary is called the fruit. It is the 
last stage of the annual life of the plant : it is the object 
of the whole economy of it. The drawing up of food, 
the digestion of it, the nutrition of the plant by it, tbe 
formation of the flower, the pouring out of the pollen of 
the stamen upon the stigma of the pistil; the passage of 
the pollen-tabes down the style into the ovary, and the 
fertilizing of the ovules by them ; all these are directed 
mainly to the one object of forming the £ruit containing 
the seeds of future plants. 

Emits are of various kinds and shapes. Cherries, 
gooseberries, nuts, peaches, chestnuts, oranges, apples, 
currants, acorns, strawberries, are all familiar to us by 
the name of fruits, but all fruits are not eatable. Every 
plant having a flower has also a fruit. Peas and beans 
are as much fruits as apples, or gooseberries. 

§ 36. If an apple be carefully examined, some traces 
of the oalyx will generally be found, showing that the 
ealyx had adhered to the ovary. The trace generally 
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visible ia a piece of dry decayed leaf, round tbe Kjfex of 
the fruit where the style had been, on the 
opposite side to the stalk. Therefore we 
know that the apple has been an inferior 
ovary. If the fruit be cut open the seeds 
will be found in the centre, imbedded in 
the fleshy part of the apple, and ranged 
close together round the centre showing 
Fig. 218. ^^^ attachment (as it is called) to be azile. 
Fig. 213. 

§ 37. Take now an orange ; in this, if found at all, 
the remains of the calyx will be found at the base of 
the fruit only, showing that the fruit had been free from 
ithe calyx, that is, the orange is the ovary alone ripened. 
The seed will be found, on opening it, in the various 
carpels, which can be distinctly told by their being so 
easiJy separated by the finger, without at all breaking the 
skin or losing any of the juice. Each piece thus easily 
parted is a carpel, containing ^ seed. 

§ 38. A cherry, in the same way, will be found to be 
a npe ovary, without any adherent calyx ; that is, the 
ovaiy was superior (or above the calyx) and ripened by 
itsell*. Inside the pulpy part of the fruit will be found 
a hard stone, and inside the stone the seed. This is 
the seed, and the pulpy part is the ovary. It would 
also seem that the stone was a part of the ovary. This 
kind of fruit is called a drupe, and it must be con- 
sidered that the ovary has divided into two parts a pulpy 
outside, and a hard inside. 

§ 39. A strawberry is different from any of these. 
The real fruits of the strawberry are the little seed-like 
looking bodies on the outside of it. 

The main substance of a strawberry is not properly a 
.part of the fruit at all, but a succulent receptacle, or bed 
on which the carpels grew. Each of these little achenes, 
as they are called, is a carpel, having a seed inside it. 

In met strawberries, blackberries, raspberries, are not 
berries at all. A berry is pulpy, does not open to let 
out the seeds, and is one-celled. Such are gooseberries, 
grapes, currants, &c. 



FUte XII. eLows the chief Torietiea of frnits. 
§ 40. Fig. 214, a, b, e, rf, r , are 6 varieties at' capsule. 
A capsule is a fruit tliat has all the carpels growing 




together, dry, and opens to let the ripe 
seeds out. Fig. 214 a, is a eapsole with 
one cell, fig. 214 i, a capsule with one cell 
v&ry full of seeds, and fig. 214 <i, is a two- 
celled capsule, and fig. 214 d, a four-celled j 
one. The part of the ovary to which the ■^ 
seeds areattached is called a plaeenta. The 
capsnles have generally central placentas, 
that is, theplacentaisinthetDiddle. When 
three or more placentas are together, as in n*. *i« •!. 
figs. 214 d, e, the placenta is said to be axillaiy, or i^ 
the azilj of the dissepimenti, aa the partitions are 
called. 

FuBHT FBurra : — A legume is a fruit long and flat as a 
pea or bean, opening at cue ^ 
or both sides, with the seeds 
attached to one side. This 
kind of attachment b called 
latnTal. The dorsal satnre 
18 the back of the legnme, the "«■*" ■■ 

ventral sntore is the front of it. In 
fig. 216, the seeds are attached to ' 
the doisal or back latnre. Fig. 215 ' 
i is a small and broad legume. Fig. 
215 a, is a silique a fruit somewhat 
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reBembling a legume, but with the seeds attached to a 
kind of framework in the middle, with the two Talreti 
or aides of the silique openiag from it, one on either 
side. If a lilicLQe ia short and wide, it is called a siliole. 

SUCCTTLBST FEUITB : — The eX- 

iBiples of this are s dmpe, beiry, 
achenes on a fleshy receptacle, 
dmpelB on a receptacle, and apome 
\ or apple. The uupe has a pulpj 
' outside and a stone inside, with 
the seed inside the Bt«ae, fig. 217, 
as a plum. A berry is pulpy with 
Kg. in. ng.si8. one ceU, and many aeedif, fig. 218, 
a currant, or gooaeber^. A pome ia succulent, with lea- 
theif rind, and seeds in the centre, as an apple. 
An achene is a small dry fruit con- 
taining one seed. Eig 2L9iB a 
BtrawtiHerry, that is a number of 
achenes on a succulent receptacle : 
), ia a number of drtipales 
(or small drupes) on a receptacle. 
Here the drnpnloB ore succulent, 
aod not the receptacle, as the rasp- 
- berry. 

NuTB: — Hard and bony fruila, 
with only one oiurpel, or with more 
than one united into one, with the 
seed iseide. Fig. 221 ia the nut 
f the oak, called an acorn. Fie. 
22 in a samara, that is, a nut with 

Hg. Mi. „i„gg to it. 

CoLiECTiVB Fhthts : — This ia where a 
number of flowers have grown close together, 
and the carpels also grow toother. A 
I mulberry is an example, a flg is another, 
I also the cone of the fliNtree. Fig. 223 is 
a cone with the seeds outside the hard 
body just covered by scaly braoti. 

The fig is a collective fruit. The small 
things generally mistaken for seeds are 
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in reality fraiis growing inside the common recep* 
tacle. 

THE SEED. 

§ 41. The ovary of the pistil has one or more small 
bodies called ovnles. These ovnles, when the pollen of 
the stamens reaches them, begin to grow and become 
seeds, from which seeds fresh plants grow. 

In each seed is the beginning of a rooc, the beginning 
of a stem, and noorishment sufficient to feed the 
growing root and stem untlL they can get nourishment for 
themselves. 

The young stem is called the plnmnle, the young root 
IB called the radicle, the nourishment for them when 
growing is generally in the form of albumen. 

Eig. 224 shows a few varieties of seeds, a, in each 






Flg.S84a. Fig.S84ft. Ilg.SSie. 

of them is the cotyledons or seed leaves ; 6 is the plumule 
or young stem; c, the radicle or young root. 

Fig. 225 shows seeds in the act of growing in which the 
young stem and young root are clearly distinguishable. 





Fig.2S8. 



PART II. 

PHYSIOLOGY OF PLANTS. 

§ 42. A seed is the beginning and end of a plant. 
Prom a seed a plant is first produced, and tlie whole life 
and energies or a plant are devoted, after it is grown, to 
the reproduction of similar seeds. So that a plant begins 
from one seed, and ends in producing others. 

For this seed to grow, and become a plant, it must 
be under the influence of heat and moisture. If a seed 
is placed in the ground (from which to derive food) it 
absorbs the moisture from the ground. If this is cold, 
the seed rots and comes to nothing. If it is warm the 
seed begins to grow. 

Bj growing is meant this : the embryo of the seed 
commences its vital action, that is its life, hj sending up 
to the surface of the ground the beginning of the stem 
to seek the light, and the beginning of the root down 
into the soil to seek food. 

If the seed is so deep in the ground that the stem is 
not strong enough to force its way to the surface and 
obtain light, the plant dies. Also if the soil is too hard 
for the root to penetrate it, or too dry to supply food, 
the plant dies. 

So that while heat and moisture are required for the 
seed to commence its life, light and food nrom the earth 
are, more or less, requisite for this life to continue. 

§ 43. If light and food are attainable the root con- 
tinues to grow downwards and the stem upwards. The 
food required to support this vital action is obtained from 
the ground, but the plant has to live during the time 
the roots are forming and making their way through the 
ground to find their food. This early life of a plant is 



:phtsioloot op plakts. 53 

Bupplied with nonrishment by means of the ootyledons 
or seed-leaves, which are folded up in the seed, and 
which, in some plants, are the first part to appear above 
the ground. 

As the roots become capable of feeding the plant, the 
stem lengthens and other leaves appear. These leaves 
perform another important vital function, that of diges- 
tion, that is, the food brought up from the root is pre- 
pared by the leaves to form additional substance to the 
plant, to increase its length or thickness : and so it goes 
on tiU the plant is full grown. 

§ 44. This continues until the flower is formed. Then 
the vital function of reproduction is begun and carried 
on by the different parts of the flower ; and with this 
the life of the tree is completed. 

The three functions of growth, nourishment, and re- 
production, are respectively performed by the seed, the 
root, the leaves, and the flower : the production of a 
plant from the seed being the beginning of its life, and 
the production of seeds from the plant being the end. 

§ 45. The food of plants is of very diflerent kinds, 
and derived from very diflerent sources, but it must be 
all reduced to a liquid form, so as to be able to pass up 
the small tubes of the root, and through the stem and 
branches into the leaves. 

A plant is made of solid matters, such as wood, 
bark, pith, &c. These solid matters have to pass from the 
ground through the roots, and to do this they must be in 
a liquid form, but they return to their solid form when 
they reach the place where they are required to increase 
the bulk of the plant. 

Pood of plants is of three kinds, water, gases, and 
minerals. The principal minerals are soda, potesh, phos- 
phorus, sulphur, lime and flint. The gases chiefly wanted 
are carbonic add and ammonia. 

§ 46. By a gas is meant a substance which cannot be 
seen from its extreme thinness. We have examples of 
gases in the gas we burn in shops and street-lamps, and 
in hartshorn or smelling salts. This last, the hartshorn, 
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ifl the ammonia which, is one of the two gases required 
as food for plants. 

The other gas, carbonic acid, is the same as is breathed 
out by men when they respire. When a man breathes 
he draws in fresh air &om the atmosphere, and sends out 
carbonic acid, which though poison to animals is abso- 
lutely essential to the growth of plants. 

These two gases, ammonia and carbonic acid, are com- 
pound ; that is, they can be taken to pieces, as it were, 
and are then found to be made up of other substances 
mixed together. These other substances are simple, that 
is, they cannot be taken to pieces, or in any way be found 
to be made of more than one material. . 

§ 47. These simple substances are four in number, 
oxygen, hydrogen, nitrogen and carbon. When they are 
pure, that is, unmixed with each other, or with any other 
substance, the three first, oxygen, hydrogen and nitrogen, 
are always gases, and the last, carbon, iJways a solid. 

The two gases, carbonic acid and ammonia, spoken of 
as necessary food for plants are made of these simple 
gases. So also is water. 

Ammonia is made by a mixture of Nitrogen and Hy- 
drogen. 

Carbonic acid „ „ Carbon and Oxygen. 

Water „ „ ,, Oxygen and Hydrogen. 

Another way of showing this is thus : — 

Oxygen with Carbon=Carbonic Add. 
Oxygen with Hydrogen= Water. 
Nitrogen with Hydrogen=:Ammonia. 
The breathing of animals, and burning of wood and 
coal, cause the presence of vast quantities of carbonic 
acid in the air. This is washed down by rain into the 
earth, and being thus mixed with the water is drawn up 
with it by the roots. 

Another great source of carbonic acid is the earth 
itself. In the neighbourhood of volcanoes the water of 
lakes and rivers always contains carbonic acid. It is in 
this way that the quantity of this gas has continually 
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increased with tlie number of plants and animals re- 
quiring it. 

The other gas, ammonia, is produced by the decay of 
manure, the burning of wood and coal, and is also found 
in the neighbourhood of volcanoes. 

§ 48. The mineral substances required as food, that 
is, the soda, potash, phosphorus, sulphur, lime, and flint, 
are found already in the earth, so that when the water, 
mixed with the two gases, carbonic acid and ammonia, 
soaks down through the surface of the ground, all the 
substances required for food are within the reach of the 
roots of the plants. 

Just as the gases mix with water to enter the root 
tubes, so do the minerals. Just as sugar can be dissolved 
in water, and be separated into pieces so small that they 
cannot be seen, so can these minerals. In this way, 
also, they enter, with the water, the smaU tubes of the 
roots. 

§ 49. This mixtute of water, gases, and minerals, is 
called sap. The sap of a plant scarcely ever contains all 
the materials now mentioned, but it always contains 
water, carbonic acid, and ammonia, and some of the six 
minenJ substances named. 

Although all sap contains ammonia and carbonic acid, 
these two gases are not essential to the nourishment of 
plants — but the substances of which they are composed 
are essential. Thus, a plant absorbs carbonic acid, 
which is composed of carbon and oxygen, but it only 
wants the carbon, not the oxygen. The carbonic acid is 
only the means by which the carbon, which is naturally 
solid, is conveyed into the body of the plant. 

In the same way ammonia, which is a compound of 
Nitrogen and Hydrogen, is the means by which Nitro- 
gen is conveved into the plant. 

The sap being in the ground in the form of water 
containing carbonic acid and ammonia, together with 
some or other of the minerals, soda, potash, phosphorus, 
sulphur, lime, and flint, enters the root by way of the 
'small tubes or fibres branching from it. 
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§ 50. The substance of a plant is composed of two 
very different kinds of material called tissues. One of 
these is soft and pulpy, somewhat resembling sponge in 
character: the other is tough and stringy, resembling 
bundles of very fine straws. The soft, pulpy tissue is 
called cellular tissue; the tough stringy is cimed vascu- 
lar tissue. 

A plant just springing' up from a seed is almost 
entirely cellular tissue, and it is through this tissue that 
the sap passes up from the root through the stem. The 
seed of every plant contains in itself sufficient nourish- 
ment to feed the plant in its first stage, until the root 
is formed, and capable of drawing food from the ground. 

§ 51. By the time the seed leaves, called cotyledons^ 
wluch supply the food during the early life of the plant, 
are exhausted, the root is ready to provide a further 
supply of nourishment, which it finds in the water, gases, 
and minerals of the earth. 

This nourishment, the sap, passes more ready and 
quickly through the soft, spongy, cellular tissue than 
tDrough the tough, stringy, vascular tissue. A plant in 
its first stage is composed almost entirely of this soft, 
spongy tissue, so that the sap passes through it very 
readily, ascending to the leaves. 

By mean^ of the leaves the materials of the sap are 
separated : those required for the growth of the plant 
remain to increase its size, while those not necessary 
pass through the little holes in the surface of the leaves 
into the atmosphere. 

In this way the plant increases in length, and in many 
cases in thickness, by the addition of fresh, pulpy, cel- 
lular tissue in all plants, and in woody plants by the 
addition also of tough, stringy, vascular tissue. 

This additional substance of the plant is manufactured 
by the action of the leaves upon the sap rising from the 
root : and when so manufactured it is sent downward 
from the leaf to the place where wanted. 

This rise of sap and fall of new substance ceases at 
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the approacli of winter, during which period the plant 
exists, that is, continues alive, but does not grow. As 
it were, it goes to sleep until the return of spring. 

§ 52. At the beginning of spring the buds that are to 
become new leaves unfold, and the sap that is in store 
in the stem passes into tbem, enabling them to grow, 
while the space thus emptied in the bodj of the plant, 
is filled agam by fresh food pumped up from the ground 
through the root. The leaf-buds thus act as pumps to 
draw the sap up from the earth. 

The sap always rises through the newest portion of 
the stem, that is the portion made out of the sap of the 
last year. Tissue, after a few years, becomes hard, and 
clogged up, and unable to allow sap to pass. 

Tbe organized matter forming new substance of the 
plant is sent down by the leaves through the bark, or 
outer covering of the tree, until it reaches the place 
where it is wanted. 

The change that takes place in the leaves is owing to 
the action of Hght and heat, which separate the sap into 
its different materials. In the night time this change 
does not go on; the carbonic acid, &c., passing out 
tmchanged through the little holes of the leaf surface. 
Galled stomates. 

§ 63. Thus the plant goes on growing, nourished by 
the sap drawn from the earth, increasing in size, and 
bearing more leaves, until the time of flowering comes. 
At this time the buds at the end of some of the branches 
become swollen, and at last bring forth a cluster of 
pedicels, or flower-stalks, each having a bud at the end. 

These buds unfold in a similar manner to leaf-buds, 
but, instead of being composed of regular leaves, they 
bear the sepals, pet^s, stamens, and pistil of a flower. 
These are made of the same materials as ordinary leaves, 
and are, in every respect but that of form, ordinary 
leaves, being, in fact, really ordinary leaves changed 
into the difierent parts of the flower. 

A flower may^ therefore, be said to be a number of 

a 
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ordinary leaves, arranged in four rows, of wliixsh the 
inner row bear seed, the next fipuctify the inner row by 
their pollen, while the outer two rows surround the 
inner two, and protect them during the earlier stages 
of reproduction, each row being altered from the 
ordinary form so far as is necessary for their particular 
work. 

§ 54. After the stamens have emptied their pollen 
upon the stigma of the pistil, and the latter has begun 
to grow, the petals of the corolla and the stamens fade 
and drop off. Sometimes, the sepals of the calyx also 
fade away, sometimes they remain and form part of the 
fpuit. 

The sap passes through the pedicels, into the different 
parts of the flower, in the same way as to the ordinary 
leaves, and the flower does the same work in altering the 
sap, and preparing it for the plant, as the ordinary leaves. 
But, .when the fruit begins to ripen, this process stops ; 
and the fruit requires the whole of the sap for its ripen- 
ing, and does not give off oxygen into the air, as ordinary 
leaves do. 

As soon as the fruit is completely ripe, it can receive 
no more sap. The pedicel, or fruit stalk, decays, and 
the fruit falls, by its own weight, to the ground, where 
it decays, and, if the earth be suitable, the seeds in it 
take root, and produce plants, of a kind similar to that 
from which they were themselves produced. 

This is the usual routine of the life of a plant, from 
the germination of a seed until the production of fresh 
seeds from the plant produced by it — so that, as said 
before, a seed is the beginning and end of a plant. 

§ 55. Two different kinds of tissue have been spoken 
of as making up plants generally — a soft, spongy tissue, 
called cellular, and a tough^ stringy tissue called vas- 
cular. 

Every part of every plant is made up of little cells, or 
very small boxes, as it were — so small, that a microscope 
is necessary for an examination. These little cells are 
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mncli the same in length, breadth, and thickness. Each 
one is hollow, and containB some kind of vegetable pro- 
duct, either oil, or sugar, or starch, <fcc., &c. 

The part of a plant composed of a number of these 
cells together, is soft and spon^, and is called cellnlar ; 
but when a number of these ceUs in a row become joined 
together so as to form a tube or pipe, the sides become 
tough and stringy, and form the tissue called vascular. 

The great mass of a plant is generally composed of 
cellular tissue, or cells, naving a network of vascular 
tissue imbedded in it. Somewhat in the same way as a 
man's body is made up of soft, pulpy fleshy having a 
framework of bones imbedded in it. 



PART IIL 

CLASSIFICATION OF PLANTS. 

§ 56. There are a great many different kinds of plants in 
the world : plants with flowers, and plants without flowers ; 
plants having both calyx and corolla, only a calyx, or 
without either calyx or corolla. Again some plants have 
two stamens, some have six or eight, some have twenty 
or more, sometimes so many that they cannot readily be 
counted. In some plants the stamens are all separate, 
in others in bundles of two or more. Also some plants 
have only one carpel in the pistil, others have two, others 
more than two. In some the carpels are distinct from 
each other, in others they are joined together. Some 
plants have only one seed in the carpel, others have 
many. There are also endless differences among plants 
as to the shape, size, and position of the leaves, the 
arrangement of the flowers, the nature of the root, of the 
stem, and of the fruit. 

There are about 100,000j or more, different kinds of 
plants. Of these no two are exactly alike. K any two 
be examined at the same time some difference will be 
found, either in the root, the stem, the leaves, or the 
flowers. 

Sometimes the difference will be very slight, perhaps, 
only the nature of the fruit, the number of stamens, or 
the arrangement of the leaves, but no two kinds of flower 
are ever exactly alike. Some difference, either of struc* 
ture or arrangement, will always be found to exist. 

§ 57. It is found a great convenience to put all kinds of 
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plants that are not very much unlike in general cliaracter 
together; and thus to divide the whole ^|uziber of plants 
into groups ; each group having some general character 
in common. It will also generallj be found that besides 
the one point of general resemblance, each group has some 
other character in common. 

The whole number of plants are, in fact, naturally 
divided into groups, each group being generally unlike 
any other; while all the plants in each group are 
generally alike ; just as all men are divided into nations, 
English, Erench, Spanish, German, <&c. &c., each nation 
being made up of men generally like each other ; and 
each nation bemg also generally unlike any other. 

• 

§ 58. It would seem, at first sight, the easiest thing 
possible to divide all plants into trees, shrubs, and herbs ; 
and this would seem as natural as easy. K, however, the 
attempt were made, as it no doubt often has been, it 
would very soon be found to be both a very difficult 
and a very unnatural thing to do. And this for two 
reasons : First, very often it is found that the same plant 
is a herb or shrub in one country, and a tree in another, 
80 that any division of plants into trees and herbs made 
in a northern country, where the climate is colder, would 
not hold good for a southern country, where the climate 
is warmer ; and also, conversely, a division of plants into 
trees and herbs made for a warm southern country, 
would not be correct for a cold northern one. Secondly, 
a plant is sometimes a herb when young, and a tree when 
old; so that in any division of plante into trees and 
herbs, all the young specimens of such a plant would be 
in one class, that of herbs, while all the full grown 
specimens would be in the other class, that of trees. 

!For example, the mallow is a herb in the north of 
Europe, and a tree in the south ; also the lavender plant 
is a herb when young, and a tree when old. 

Therefore, when it was first attempted to arrange 

Elants in classes, it was soon found that the division that 
rst offered itself that of trees, shrubs, and herbs^ wa0 
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neither an easy nor a natural one ; but, on the contrary, 
both impossible and against the nature of plants. 

§ 59. The next apparent division was found a better 
one ; it was that of all plants into two great classes, 
plants having distinct and clearly visible flowers, and 
plants having no visible flowers. This division was 
really a good and natural one, since it was found that 
the plants having flowers were also different in many other 
respects from plants having none. 

The diflerence between a plant that bears flowers and 
a plant beanng none is found to extend to the arrange- 
ment of the wood, the veining of the leaves, and to the 
manner in which the young plants are produced from the 
seed. 

In the flowering plants the wood is arranged regularly, 
in the flowerless plants it is arranged irregularly, or in a 
zig-zag manner. In a flowering plant the leaves have 
their veins arranged either panulel or reticulated ; in a 
flowerless plant the leaves have either no veins at all, 
or very few stndght ones, or, at the highest, the veins are 
simply forked. 

This then is the flrst natural division of plants : into 
plants having flowers, and plants having none; or, in 
other words, into powering and flowerless plants. The 
flowering plants have always roots, stems, leaves, flowers, 
fruits, and seeds : the flowerless have sometimes stems 
and leaves, but are more frequently a mass of soft pulpy 
tissue, in which it is impossible to distinguish either 
stem or leaves. 

§ 60. Starting from this grand division we are able to 
again divide these groups. The flowering plants divide 
themselves, naturafiy, into two classes, between which a 
diflerence is found to exist in the root, stem, leaves, 
flowers, and seeds. 

We have now three great classes of plants : the one 
great division of flowerless, and the two into which 
lowering plants are divided, and which are called 
Exogens and Endogens. 
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These may be shewn thus :— 

{Flowering plants r and these fEzogens 
«^d pS'lEnd^oJens 

Flowerless plants, called Acrogens 

§ 61. The difference between these three great classes 
of plants are very decided and easily observable. Each 
of the three is different from the other two in root, stem, 
leaves, flowers, and fruit ; and also in general character 
and manner of growth. 

The root in ezogens is formed by the radicle itself 
growing and forming the root; in endogens the root 
grows from within the radicle, lengthening beyond it. 
In acrogens a root will grow from any part of the spore 
upon which the necessary moisture and heat operate. 

The stem in exogens is formed by wood being regularly 
arranged in bundles round a central column of pith, and 
surrounded by a coating of bark: in endogens the 
bundles of wood and pith are mixed together without 
much regularity, and without either centre of pith or 
coating of bark. 

Here the ezogen and endogen stems are both made up 
by a union of soft, pulpy, cellular tissue, with the tough 
stringy vascular tissue ; but in the third class of plants, 
the aorogen, the whole mass of the plant is almost 
entirely cellular, there being little, if any, woody or 
vascular tissue ; and, generally speaking, no distinction 
of stem from the general substance of the plant. 

The leaves in ezogens have their veins arranged in a 
network, dividing and subdividing from the midrib or 
main vein, while in endogens the veins of the leaves 
are generally parallel with the midrib, and not sub- 
divided; and in acrogens the leaves (when there are 
any), are either not veined at all, or have only one or 
two very simple veins, either straight or forked. 

The flowers in ezogens have generally either 4 or 5 



64 



A PIB8T BOOK OE BOTAKt. 



sepals, petals, and Btamens, or some multiple of 4, as 8 
or 12 ; or of 5, as 10 or 15 ; while endogens nave generally 
their sepals, petals, and stamens arranged in groups of 
3, 6, or 9. The acrogens have no flowers, and therefore 
no sepals, petals, or stamens at all. 

The fruit in ezogens differs from the fruit in endogens, 
in the fact that the seed in an exogen fruit has always 
two cotyledons or seed leaves, (that is two seed leaves 
that appear above ground when the seed first begins to 
grow, and whicli do the work of regular leaves, until 
these regular leaves have time to grow), while the seed 
of an endogen plant has only one, and the seed of an 
acrogen none at all. 

§ 62. These differences are shewn altogether, thus : — 



I 



Class of 
PlantH. 



Ezogexu 



EndogeiiB 



Acrogens 



Root. 



The 
radicle 
of the 
seed be- 
comes 
the root. 



Stem. 



The 
root 
grows 
from 
within 
the ra- 
dicle of 
the seed. 



With central 
column of 
pith, and 
covering of 
bark, the 
wood being 
in bundles 
round the 
pith. 



The wood 
in bundles 
irregularly ; 
no central 

pith or 
outer bark. 



The 

root 

grows 

from 

any 
point of 
the seed. 



The wood, 
when there 
is any, ar- 
ranged very 
irregularly 
and zig-zag. 



Leaves. 



With 
veins 

reticula- 
ting, 

branch- 

ing 

from 

midrib. 



Tlower, 



With 
veins pa- 
rallel to 

midrib. 



No veins, 

or 
simply 
forked 
veins. 



Sepals, petals, 
and stamens, 
in groups 
of either 6, 
10, or 16 ; or 
of 4, 8, or 12. 



Sepals, petals, 
and stamens, 
in groups 
of eimer 3, 
6, 9, or 12. 



No flowers. 



Fmit. 



The ripened 
pistil con- 
taining seeds 
with 2 seed 
leaves. 



The ripened 
pistil con- 
taining seeds 
with only 
one seed 
leat 



No fruit or 
seed; but 
spores or cells 
on the leaves: 
no seed 
leaves. 
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From tlie number of seed leaves in the fruit, another 
name is given to these great classes of exogens, endogens, 
and acrogens. The seed leaves being called ootyleaons. 
Ezogens, which have 2 seed leaves, are called di- 
cotyledons (di meaning two) ; endogens, which have 1 
seed leaf, are called mono-cotyledons (mono meaning 
one ;) and acrogens, which have no seed leaves, are 
called a-cotyledons (a meaning without any). ^ 

§ 63. So that the division of plants into these three 
great classes may also be shewn thus : — 



Plants are 

divided 

into 



Flowering f «i^f 

plants \ into 



Di-cotyledonons 
plants 
•^ and 

I Hono-cotyledonons 
(^ plants 

Flowerless ^^^ti^j A-cotyledonons 
plants *'»^®o plants. 



From this it will be seen that an exogen is also a di- 
cotyledon, '* exogenous plant*' being only another name 
for '* di-cotyledonous plant;" also endogen and mono- 
cotyledon are the same ; an endogenous plant being also 
a mono-cotyledonous plant ; and lastly, an aorogen is the 
same as an a-cotyledon. 

This is still more evident when the table in section 62 
is repeated here, with the two names together. Instead 
of the verbal defmition being repeated, a figure is given* 
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§ 64. These three classes of exogens, endogens, and 
acrogens, or (to use the corresponding synonymes), of 
di-cotyledons, mono-cotyledonfl, and arcotyledons, are 
still very large, since they comprise the whole of the 
more than 100,000 different finds of plants that 
exist. 

Therefore, having first ascertained into what great 
divisions plants naturally fall, the next thing to be done 
is to re-divide these great 'groups into smaller ones. 
Thus, taking the exogens, or di-cotyledons, plants, they 
have generally all the same way of pruning the root, the 
same kind of stem, the same reticulation in the leaves, 
the same general number, four or five, in the parts of the 
flowers, and seeds with two seed-leaves ; but there are 
differences in other respects by means of which they may 
be put in smaller groups. 

it will be found, too, that these differences are accord- 
ing to certain systems ; that plants do, naturally^ divide 
themselves into groups of similar construction. These 
differences of construction are most regular in the parts 
of the flower, and in the firuit ; and, therefore, it is with 
reference to these differences (rather than to differences 
in the stem or in the leaves) that the great class of exo- 
gens is divided. 

The chief points observed are :— 

I^tly. Whether the stamens grow from the bottom 
of the flower, quite distinct from the pistil ; or whether 
they adhere to either the corolla or the calyx. 

Secondly. Whether the flower has both calyx and 
corolla, or only one, or neither, of these floral enve- 
lopes. 

Thirdly. Whether the petals of the corolla are dis- 
tinct and separate, or joined together. 

Other differences are, whether the carpels of the pistil 
are distinct or joined ; whether they contain one or more 
seeds ; whether the seeds adhere to the seeds of the ovary 
or to the centre. Other differences, again, are noticed 
in the shape of the ovary, the manner of the pollen 
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coming out of the anthers, the contents of the OYtde, 
and in many other minor matters. 

Many of these differences require the use of the mi- 
croscope to notice them ; but the presence or absence 
of the calyx or corolla, the way in which the stamens 
grow, and the joining or separation of the petals of the 
corolla are generally more easily observable ; and upon 
these characters it is that the first subdivision of ezogen. 
takes place. 

§ 65. It is noticed that, generally, when the stamens 
grow by themselves distinct from the pistil, coroUa, or 
calyx, that, also, these other parts of the flower, in like 
manner, grow distinct and separate from each other. 
This group, or sub-class, is the most highly organized 
among plimts, and the name of ThalamiflorsB is given 
to it. 

In the next group of ezogens the sepals and petals 
grow distinct and separate, but the stamens, instead of 
growing also distinct and separate by themselves, adhere 
for .part of their length to the sepals of the calyx. From 
this adhesion of the stamens to the calyx, this group is 
called GalyciflorsB. 

In the third group of ezogens we have the calyx, as 
usual, of separate sepals, but the petals of the corolla 
are joined together by their edges, making, as it were, 
but one petal of the whole, while the stamens adhere to 
the petals ; so that the character of this group is to have 
the petals growing together in one, and the stamens 
growmg with them. This group is called Gorolli- 
florsB. 

The fourth, and last group of ezogens have no corol- 
la, and sometimes no calyx. Prom this £a.ct of never 
having more than one floral envelope this group is Mo- 
no-chmmydesB, meaning one envelope. All flowers having 
two floral envelopes are called Di-chlamydess. 
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This Bubdiyision may be shown thus : — 



or g . 
Di-coty- S. 
ledons | 



Di-chla- 
mydesB, 

having 
flowers with 
calyx and 
corolla. 



9 



Thala- / The flowers having 
miflnrm 1 Mpal^petal, stamen and 
mmorS t plstll quite distinct. 

n^i—' f The flowers having 
l/aiyCl- I sepals and petals dls- 

flOrSB 1 ^^''*^^> ^^^ ^^^ stamens 
L growing to the sepals. 

r The flowers having 

Gorol- J the sepals distinct, but 

i»ii < the petals Joined to- 

UllOrS I getber,andthe stamens 

L growing to the petals. 



Mono-chlamydesB 

having flowers with only calyx, 
or none 



•{ 



The flowers having 
stamens and pistils 
but no corolla, ytnd 
sometimes no calyx. 



Each of these four groups (besides haying the parts 
of the flowers growing as described under each heading) 
also possesses, in common with the other three, the dis- 
tinct features of the great division of plants called exo- 
gens or di-cotyledons, that is, every plant, whether tha- 
lamifloral, calycifloral, corollifloral, or monochlamy- 
deous, has the root, stem, leaf-veining, and two seed 
leaves already spoken of as distinguis^g the exogen 
from the endogen and acrogen. 

If, therefore, we find a plant having the root, stem 
and leaf-veining of an exogen, we examine the flower 
more minutely to see to what division of exogen it be- 
longs. If the different parts of the flower, sepals, 
petals, stamens, and pistils grow distinct from each other, 
it is one of the group thalamiflorsB ; if the stamens ad- 
here to the calyx it is one of the calyciflorsB ; if the 
stamen adhere to the corolla, and the petals are joined 
by their edges, it is one of the corolliflorsB ; and, lastly, 
if there be no corolla, or neither corolla nor calyx, it is 
one of the mono-chlamydesB. 

§ 66. Thus three stages of division have been arrived 
at. Plants generally have been divided into exogens, 
endogens, and acro^ens. Of these, exogens have been 
again divided into di-chlamydesB, and mono-olilamydefiD ; 
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and of these di-chlamydea Have been snbdivided into 
thalamifloralfl, calyciflorals, and oorollifloraLi. This ia 
shown completely in the following diagram. 
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§ 



Ezogeiu| 

or 5 

Di-coty- 1 

ledons | 



Di-oUa-l 
mydesD % 

or plants 3 

with two .^ 

floral •« 

enyelopea & 



"^ ThalamifionD, hawnff 

flowers with sepals, petals, 
sUmens, pi8tila,aUMparate 
and distinct. 

Calycifloro, with aepal. 

and petals distinct, but sta- 
mens adhering to the sepals. 

CorolliflorflB, with sepals 
distinct, petals Joined to- 
gether, and stamens Joined 
to the petals. 

MonO-cUamydeflB, or pUnts with one floral 
envelope. 



Endogens or Mono-ootyledonB. 
Acrogens or A-cotyledons. 



We have thus six groups of plants : — 

1. Thalamifloro, ^ These 3 \ These 4 make up 

2. CalyciCLorflD, > make up r Exogens 

3. CorolliflorflB, ) Di-chlamydesD ( or 

4. MonochlamydesB, j Di-cotyledonB. 

5. Endogens, and 

6. Acrogens. 

Each of these six groups has its special distinguishing 
features ; so that a plant may readily be placed in the 
group to which it belongs to from an inspection of its 
stem, leaves, and flowers. If it have no stem, leaves, or 
flowers to inspect, then it belongs to the acrogen group. 
If, having stem, leaves, and flowers, the stem has the 
wood irregularly arranged, the leaves have parallel vein- 
ing, and the flowers have their sepals, petals, &c., in 
numbers of three, six, or nine, the plant belongs to the 
group of endogens ; if the stem have a pithy centre and 
covering of bark, the plant belongs to one of the first 



PLATE Xm. 

CLASS EXOGEVS. SUB-CLASS THALAMIFL0B2. 



OBDBBS. 



BAN UNG'U LACES. 
Buttercups. 
Herbs, growing in 
cold damp places, juice 
acrid and poisonous. 



CHIEF GENEBA. 
(Subdivision of Order.) 



FAFAVERACES. 

Poppies, 
Herbs, growing in 
com fields and coasts, 
oily and narcotic (sleep 
causing). 

inrHPHCEAGEJE. 
Water Lilies. 

Aquatic plants, float- 
ing leayes, rooting in 
the mud at the bottom. 



GBITOIFEBJE. 

Cabbages. 
Herbs, yery various 
in kinds, growing in 
all temperate climates ; 
many of them yery 
useful to man. 

VIOLACES. 

Violets. 
Herbs, with hand- 
some irregular flowers, 
and beautiful yelyety 
petals, growing in 
es and roadsides. 



Ranunculus 

Anemone 

Clematis 

Helleborus 

Caltha 

Poeonia 

Delphinum 

Aconitum (most deadly 

poison) 

Aquikgia 



BFEODOENS. 



Papaver 

Glaucium ... 
Meconopsis 
Rcemeris . . , 
Chelidonxum 



Nymphosa 
Nuphar ... 
EuryaJe ... 



Cheiranthus 

Brassica 

Raphanus ... 
Cardamine... 
Nasturtium 

Sinopis 

CapseUa 

Iberis 



hedge 



Cephislis. 
lonidium 
Viola 



butter cup. 

wind flower. 

traveller's joy. 

Christmas rose. 

marigold. 

poBony. 

larkspur. 

monkswood (aconite) 

or wolfs bane, 
columbine. 



com, poppy (opium), 
horn poppy. 

H poppy, 
poppy. 

idine. 



horn J,, 

Welch 

violet 



celani 



white water lily, lotus, 
yellow water lily. 
Indian lily. 



wallflower, 
cabbage, turnip, 
radish. 

ladies' smock, 
water-cress, 
mustard, 
shepherd's purse, 
candytuft. 



ipecacuanha, 
ionidia.^ 
sweet violet. 



PLATE XIII.— con^inutfd. 
CLASS EXOOEHS. SX7B-CLASS THALAXIFLOEJE. 





(SabdiTlsion of Orders.) 


SPEcncEirs. 


IIHAGKfi. Flax, 

Herbs or shrubs, 

from which linen is 

made, growing in low 

grounds beside riyers. 

TIUACEX. 
Lime Treet. 
Trees, large hand- 
some, with fragrant 
flowers, much us^ for 
avenues to public pkces 
in Europe. 

ATTSAirriACEJE. 

Orange treet. 
Trees, growing wild 
in India and China, 

and cultivated in 

South Europe, and in 

hot houses in 

England. 


Irtmcm 


common flax, 
common lime tree. 

r sweet orange tree. 
J bitter orange tree, 
'j shaddock tree. 

'^ lemon tree. 


TOia 


Citrue 
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four classes, but the flower must be examined to Bbow 
which. 

THALAMIFLORS. 

§ 67. The flrst group, thalamiflorsB, consist of all 
the plants belonging to the class of exogen, that have 
both calyx and corolla, and also the sepals of the calyx, 
the petals of the corolla, and the stamens, growing quite 
distmct and free from each other. In other words, it 
contains the plants that are most highly organized, 
having every part of their structure fully developed. 

As specimens of this group of plants may be given 
the common buttercup, common poppy, water lily, com- 
mon wallflower, sweet violet, common flax, lime tree, 
and orange tree. At flrst sight these seem very difier- 
ent indeed. It would seem, for a moment, absurd to 
put the pretty little violet and the tiny butter-cup in 
the same group as the water lily and the lime tree. 

It has been, however, pointed out that plants cannot 
be divided according to their size, and that the things to 
be really noticed are the structure of the stem, leaves, 
flowers, and fruit, and it wiU be found on examination, 
that all the common well-known plants just mentioned 
have the same kind of stems, the same reticulation of 
veins in the leaves, and have also complete flowers, with 
sepals, petab, stamens and pistil, each growing separate 
and distinct, and, therefore, they are all, so far, really 
the same kind of plants. 

But though the buttercup, poppy, water lily, wall- 
flower, violet, flax, lime tree and orange tree, all agree so 
far in the structure of the stem, leaves, and flowers, 
they also difler from each other in some respects. Thus 
the buttercup has numerous stamens and also numerous 
carpels, while the poppy has also numerous stamens, but 
apparently only one carpel. Again, the violet has Ave 
stamens and three carpels, while the lime tree has nume- 
rous stamens and flve carpels. 

Another difference is the way in which the seeds are 
arranged in the ovules. In some they adhere to the 
sides, in some to the centre; with many minor difler- 

H 
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•noes. Thus, in an orange the seeds are in the centre of 
the fruit, in the poppy the seeds adhere to the sides of the 
divisions of the ovary, and in the violet they adhere more 
nearly to the sides of the ovary itself 

'[The character of the fruit is another point of differ- 
ence between plants. The buttercup, poppy, and flax, 
have each a dij hard fruit, in which the seeds hang 
loosely, while m the orange the fruit is succulent or 
juicy, with the seeds imbedded in the soft substance of 
the orange. 

The group thalamifiorsB, like the other groups, is di- 
vided into smaller groups, called orders, according to 
these^ differences in the shnicture of the flower and na- 
ture of the fruit. The chief of this order are given in 
Plate XIII. In reading the description of these it must 
be borne in mind that no reference is made to the stem 
or root, or to the veining of the leaves, or to the seed- 
leaves in the seed, for the reason that in this respect 
they aU agree in having the characteristics of ezogens, 
that is, they have roots which are the radicle itself ex- 
tended, the structure of the stem is regular, with central 
pith and external bark, the leaves have veins in network 
and the seeds have two seed-leaves. 

A buttercup belongs to the thalamifiorsD because it 
has the flower completely developed, i.e. the sepals, pe- 
tals, stamens, and pistils growing quite distinct from each 
other ; also it belongs to the order Bannnculacesd, because 
it agrees with the plants belonging to that order in 
having no stipules, in having the petals of the corolla 
lapping over each other at the edges (which is described 
by the single word imbricated), in having the carpels of 
the pistil distinct, and the seeds without any uril or 
covering to them. 

This flower, the buttercup, is taken as a specimen, or 
type, of the order Banunciilacesd because it presents, 
tolerably clearly, these characters of no stipules, im- 
bricated corolla, distinct carpels, and seeds without aril. 
Other plants of the order have the same characters, but 
not all so clearly developed. 
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The buttercup is a small herb with stem erect and 
hairy, the leaves are trifid, or cut into three lobes, the 
lobes being again trifid; but the leaves towards the 
upper part of the plant are onlj once trifld, the lobes 
of these being narrow (or linear) and entire. The pe- 
duncle, or flower-stalk, is rounded; the calyx spreads 
outwards ; the petals have a small scale, or cup, at the 
base of each, and lap over at the edges. 

In addition to these characters, which ore of compa- 
ratively little importance, are others, which, for purposes 
of dassiflcation, are of greater importance. It has five 
sepals, five petals, numerous stamens and carpels. The 
sepals of the calyx are quite distinct from each other, 
so are the petals of the corolla. The sepals and petals 
grow from below the carpels, so also do the stamens, and 
none of these adhere to any other. These characters 
mark it as belonging to the Thalamifloral ^roup ; and in 
describing it in full it would be quite sufficient to say 
that it belonged to that group, without any further 
description of the relative position of the parts of the 
flower. 

So, further, it has the root, pithy stem, veined leaves, 
four or five parted flowers, ana di-cotyledonous seeds of 
an exogen, but in describing it all this would be suffi- 
ciently expressed by saying that it was an exogen. 

This is the great purpose of classifying plants : by 
putting them in groups having similar characters, a 
plant can be described m comparatively few words ; and 
also a new plant can have a place readily found for it by 
observing the characters of it, and placing it in the group 
to which it naturally belongs. 

§ 68. The order BanunculacesD contains the plants 
which agree in having no stipules, imbricated corolla, 
numerous stamens, very small (or minute) embryo, seeds 
without any covering within the ovary, and containing 
albumen. In addition to this combination of characters 
(which is peculiar to the order of Banunculacese) all 
plants belonging to the order Banunculacess possess 
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alflo the general characters of exogens and of Thalami- 
florals. 

The Bubdiyisions of an order are called genera. The 
genera of the order of Eanunculaceae are : — 

1. Clemates, specimen the clematis. 

2. Anemonea, „ „ anemone. 

3. Eannnculiu, „ „ buttercup. 

4. HelleboreflB, „ ,, hellebore and aconite. 

5. ActacesBy „ „ baneberrj. 
And others. 

The type of this order is the buttercup {Ranunculus 
aeris) which has already been fully described. The 
plants of the order Banunculacese are all, more or less, 
acrid and poisonous. Some of them, the hellebore and 
aconite, extremely so. 

§ 69. The order FapaveracesB contains the plants 
agreeing in having the carpels consolidated, the calyx 
deciduous or falling off early, and the seeds growing to 
the walls of the ovary, or, as it is called, parietal. 

The best specimens of this order is the common poppy 
(Papaver Bhcsas), This possesses the characters a]ready 
given as distinctive of the order. It is a herb growing 
wild in cornfields, with long stem and four bright red 
petals. Tho fruit is a capsule, or little box, vnth one 
cell containing very many seeds. The stigmas form a 
kind of lid to the fruit, from under which the seeds, 
when ripe, escape. The leaves are pinnatifid. 

Another plant of this order is the celandine, which 
has also two sepals, deciduous, and four petals, yellow ; 
but the fruit, instead of being a capsule, or little box, is 
a long pod, somewhat resembling a pea or bean, while 
the flowers, instead of being solitary, as in the poppy, 
are arranged in small umbrels. 

All the plants of this order are narcotic ; that is, their 
juice causes sleep. Opium is made from it. 

The difference between the two orders to which the 
buttercup and poppy respectively belong is not very 
great, and with one of the less clearly ma^ed specimens 
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of either, some difficulty might be found in telling to 
which it really belonged ; but the narcotic and milky 
properties of the juice of poppies will always be found 
a difltinotiye mark. 

§ 70. The order NymphacesD comprises all the plants 
agreeing in having numerous stamens, the carpels united 
into a &uit with many cells, with dissepimental adhesion 
of seeds ; also the seeds have either much albumen, or, 
if none, a very large plumule. This last is the great 
distinguishing feature of the order, which otherwise is 
very similar to Eanunculace®. 

The l^pe of this order is the water lily (Nympha 
alba)y a floating plant, with pithy stem fall of air cavi- 
ties, four sepab, petals and stamens numerous, both ap- 
parently, but not in reality, growing from above the 
ovary ; the filaments of the stamen are leafy or peta- 
loid; the fruit has many cells, each containing many 
seeds. 

The leaves are cordate and very large, sometimes eight 
feet wide or more, and the flowers large, about twelve 
inches across and very beautiful, having numerous 
white oblong petals and yellow stamens. In this plant 
may be seen the gradual change of petals into stamens, 
and of sepals into petals, which has been spoken of in 
the general description of the diflerent parts of plants. 

This plant is also one of the examples that the group- 
ing of plants in families, orders, &c., is not to be made 
with absolute certainty. The root of the water lily 
grows in a manner both exogenous and endogenous ; the 
root grows from within the radicle, as in an endogen, 
but with two seed leaves, as in an exogen. Other pecu- 
liarities also exhibit themselves in this plant, which is 
generally classed with the Thalamifloral exogens, but 
some botanists assert its claims to a place in the class of 
endogens. The lotus is another plant of the order 
NymphacesB. 

§ 71. The order CmciferflB comprises all the plants 
agreeing in having six stamens (two longer than the 
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other standing by themselyes, and four shorter standing 
in pairs beside the pistil), four sepals and petals, the 
seeds attached to the sides of the ovary. 

The type of this order is the common wallflower 
(cheiranthus cheiri)^ a small herb with alternate leaves 
lanceolate in shape, racemose flower, with four sepals, 
four petals, six stamens, two carpels, contaning several 
seeds, without albumen, attached to the sides of the 
ovary : fruit a silique. 

Most of the plants of this order are remarkable for 
the arrangement of the stamens, the peculiarity of which 
is that there appears to be a double row of stamens, four 
short and four long ones, but that only two of the outer 
row of four long are ever present, the others being 
abortive. 

Other plants of this order are tnmips, radish, horse- 
radish, mustard, watercress, and cabbages. All the 
plants belonging to Crucifer® are wholesome, and some 
especially so. 

§ 72. The order Violacess comprises all plants 
having the calyx and petals each four, flve, or more 
parted^ the anthers of the stamens crested and turned 
inwards, the fruit consolidated, the seeds attached to the 
sides of the ovary, and the embryo straight. 

The type of this order is the sweet violet (viola odo- 
rata)^ a small herb with alternate leaves and stipules, 
small flowers with beautifully coloured petals of unequal 
size, the larger having a spur, that is extending further 
back than the flower stalk. 

^ Other plants of this order are the pansy, the marsh- 
violet, the dog violet, and some others, including one 
South American species from the root of which ipecacu- 
anha is procured. 

§ 73. The order LinacesB comprises all the plants 
having symmetrical flowers, with the calyx intricate or 
overlapping, the corolla twisted, seeds albuminous. 

The type of this order is the common flax (linum un- 
tatissimum) a tail herb with slender stem, narrow alter* 
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aate leavesy and small blue flowers, with five sepals, five 
petals, five stamens, and five carpels. Beside the fiye 
perfect stamens there are also five others less partially 
developed, making really ten, while the fruit, a capsule, 
contains five ceUs, each nearly divided into two, so as to 
look as if with ten cells. 

Erom the word linum, meaning a thread, are derived 
our common words linen, linseed, and lint. The flax 
plant has always been cultivated from the fitness of its 
stem fibres to make strong threads, which, woven, make 
linen. This material, composed of woody tissue, is in- 
finitely stronger than cotton, which is composed entirely 
of cellular tissue. Linseed oil is pressed out of the seed 
of the Hnaoe» ; the seeds, when the oil is drained ofl*, 
makes oilcake for feeding cattle. 

§ 74. The order TiliacesB comprises all the plants 
agreeing in having a calyx, not overlapping, a corolla, 
either overlapping or twisted, numerous stamens, seeds 
with albumen and straight embryos. 

The type of the order is the common lime tree (tilia 
^i^ropa), having light-green coloured, heart-shaped leaves, 
flowers ^f bright yellow and green growing from the 
axils of the leaf, with a leafy bract growing to the pe- 
duncle for half its length. The fruit is a capsule. 

The wood of this tree is much used for carving, being 
pretty, easy to work, and durable. The bark is used to 
make rougn mats. Jute is obtained from a plant of this 
order. 

§ 75. AurenticacesB is an order comprising plants 
having symmetrical flowers, with petals overlapping, 
dotted leaves, consolidated juicy fruit, but little, u any, 
albumen. 

The type of this order is the common orange tree. 
The eatable orange is the fruit, with the seeds m the 
axils of the placent®, or partitions of the ovary, and with 
a leathery nnd. 

The wood of this tree is of great use for ornament, 
being hard and compact, and the flowers are very beau- 
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tiful and fragrant. Other plants of this order are the 
lemon, citron, lime, shaddock, &c. 

CALTCIFLOE^. 

§ 76. The order Eosacea comprises plants agreeing in 
haying four or five sepals and petals, numerous stamens^ 
distinct carpels, numerous, and leaves with stipules. 

The type of this ordiar is the common wild rose. 

The order Eosacea is very important, very extensive, 
and very varied ; so varied that it is convenient to di- 
vide it into groups. The general division is into four 
groups : — 

Eosa (type blackberry), comprising roses, cinque- 
foils, strawberries. 

FomesB (type apple), comprising apple, pear, medlar, 
quince. 

Amygdaleee (type cherry), comprising cherry, peach, 
nectarine, plum, apricot. 

SangnisorbesB (type bnmet sangnisorb), comprising 
wild flowers not so well known. 

The genus Eosa comprises the roses proper, generally 
with alternate leaves, calyx adhering to the ovary, five- 
parted with fleshy tube, five petals, numerous stamens 
attached to calyx and also to corolla, fruit dry achenes. 
The rose proper has only five petals. The beautiful 
flower of the cultivated rose has numerous petals, which 
it obtains by becoming double, that is, many of the 
stamens revert to the form of petals. Boses grow in 
any part of the world north of the equator, but not south 
of it. 

The cinquefoil, generally a creeping plant with yellow 
flower, is found in Northern Europe. The root is useful 
for medicine, and in some places among the northern 
islands is used as food. 

The fragaria or strawberry, is one of the most agree; 
able fruits England possesses. The plant bearing it is a 
creeper, throwing out new roots at the joints of the 



PLAiE XIV. 

CLASS EXOOENS. SUB-OLASS CAITCIELOBX. 



OSDEBS. 



LEGUXIHOS^. 
Peag^ Beans and Clover: 

Trees, shrubs and 
herbs, very various, 
growing in all cli- 
mates. 



BOSACRS. 

Rosee, Apples^ Cherries 
and Plums. 
Trees, generally in 
orchards, but also 
growing wild* 



OHIEP OBNESA.. 
(Subdivision of Orders.) 



Faba 

Phaseohu .. 

Vicia 

Pisum 

TrifoHum .. 

Ulea; 

Tamarmdus 
Acacia 



CnCTJBBITACE2. 
Melon, Gourd, Cueuni' 
her. 
Generally climbing 
plants. 



OBOS8T7LARKS. 

Currants^ Gooseberries, 
Shrubs, often prickly. 



UKBELLIFEBJE!. 
Carrot, Parsnip, Hem- 
lock. 
Generally herbs, rare- 
ly shrubs. 



g f Rosa 

I > Potentilla . 
(§ 5 Pragaria . 

M')Pt/rus .... 

»§ (Amygdahis. 

^^Prunus .... 

J 3 Cerasus .... 

SanguisorbetB. . . . 



Cucfimis 
Cucurbita 



Bryony .... 
\Momordiea 



BPEOIMEN. 



Ribes, ^ Grossularia 
in f Botrycarpum 

four CRibesia 

groups ) Symphocalyx 



Heracleum.... 
Petroselinum. 
Pastinaca .... 

Conium 

Daucus 

Fcsniculum . 



common bean, 
kidney bean, 
vetch or taroi 
pea. 
clover. 

gorse or furze, 
tamarind tree, 
acacia tree. 

common rose,dog rose, 

moss rose. 
cinquefoiL 
strawberry. 

apple, pear, 
almond, peach, 
apricot, plum, 
cherry, laurel. 

burnet, sanguisorb. 

melon, cucumber, 

gourd. 
pumpkin,bottle gourd, 

vegetable marrow, 
wild bryony, 
squirting cucumber. 

gooseberries, 
prickly gooseberries, 
currants. 

golden flowered cur 
rant. 



cow parsmp. 

parsley. 

parsnip. 

hemlock. 

carrot. 

fennel. 



FLATB XLV. ^continued. 
GLASS VXO&ESB. SUB-GLASS CALTmFUOLM. 



0BDEB8. 



LOEANTHES. 

Mittletoe. 
Parasitic plants. 



CBABSXTLAGE2. 
HouseleeMs. 
Succulent plants^herbs Sen^ 
or shrubs. 



G0MF08ITJE. 

Suf^lower, Daisy , Dan- 
delion, Lettuce, 
Plants or shrubS) 
haying the flowers 
small and collected, in 
dense heads, surround- 
ed bj an invohtcre. 



OHEBir QJtSUBA, 
(SabdiviBion of Ordenk) 



Loranthut 



8PBCIMXVB. 



mistletoe. 



Sedum 



?jyT"< HeUanthue 

**-^^\&ii^cfO 

Cynarace€e . . . Cynara . . . 
r Taraxacum 



Cicho- 
race<e 



< Ciehorbtm ... 
{^Laetuca 



stonecrop 
house leek. 



coltsfoot, daisy. 

sunflower. 

groundsel. 

artichoke. 

dandelion. 

endive. 

lettuce. . 
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flteiDy witli trifid leaves, tubular calyx ten-parted, and 
five petals in corolla. The Btamena and carpels are nu^ 
merous. The fruit is formed by the carpels and the 
receptacle together ; the latter becomes fleshy and suc- 
culent, surrounded by the ripe carpels, which are juicy 
and succulent. Many of the species of the genus £ra- 
garia are cultivated in our gardens for the fruit ; two of 
the chief species are fragana semperflorens and fragaria 
elatior. 

These genera, the rosa, dnquefoil, and fragaria, to- 
gether with that of rubus, (containiiig the raspberry, 
{ruhus tdeus), and the blackberry or bramble, (ru6u8 
/ruticomu), are the chief of the rosa subdivision of the 
order Eosacea. 

The next subdivision pomesB, has only the genus 
pyms. Most of the plants belonging to it are trees, 
and nattves of Britain. 

The apple and pear both belong to this group, and to 
the genus pyrns. The apple tree (jpyru9 mains) differs 
from the pear tree {pyrus eommunia) chieflv in the shape 
of the fruit, the one being more globular than the other. 
There are many other trees of tms genus, but none bear 
such agreeable fruit, though their fruit is more or less 
eatable. 

The group amygdaless, comprise the almond (amyg^ 
dolus eommufM\ the peach (amygdalus Persica) ; the 
laiirel (cerasus lauroeemsus) ; the oherry (eerasus com'- 
munis) ; the aprioot (j^runus Jrmeniaea) ; and the plum 
(jprumu damestica). 

The remaining division of the order Bosacea is that 
of saagoisorbeflB, an apetalous group of plants with sin- 
gle carpels. The^ are chiefly wild plants, some of use 
medicinally, growmg in most parts of the old world. 

The leaves and seeds of this order (Bosacea), are more 
or less poisonous from the presence of prussic acid, but 
the fruits themselves, without the seeds, are more or less 
edible, and maziy of them verv wholesome and agreeable. 

The oil of bitter almoncfs is a very active poison, 
while from the petals of sweet roses is made the otto of 
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roses, a costly perfume, rendered expensive firom the 
very great number of leaves required to produce even a 
small quantity of the scent. 

§ 77. The order of LegUBsinoses compnses plants 
having flowers with the stamen adhering to the calyx, 
and the seeds attached to the ovary at the joining of the 
carpel. 

This order contains all the plants having what are 
called papilionaceous flowers, that is, flowers whose petals 
from their shape and gay colours somewhat resemble a 
butterfly. Others have the fruit in legumes, or long 
pods. One or other of these is characteristic of every, 
genus in this order. 

The order LegiuninosesB divides itself into two great 
groups, only one of which is found in Britain. 

The British group is called Papilionaceous, &om ita 
having the irregular butterfly kind of flowers just spoken 
of. The flower has flve petals, of which the lower and 
smaller two are close together, in the manner of the keel 
of a boat. Two others stand straight up, while the flfbh, 
larger in size, covers over the whole. The stamens, pis- 
til, &Cm are in the lower part of the flower between the 
two smallest petals. 

The type of this group of leguminosesB is the common 
garden pea (Pisum sativum). In this group are the 
peas, beans, vetches, clover, gorge, &c., most of which 
are useful for food, either for men or for cattle. 

The other group, found chiefly in America and Aus- 
tralia, has more regular flowers, and contains the tama* 
Tind and acacia trees. The type of the group is the 
broad-winged acacia (Acacia platyptera), Prom the 
secretions of the trees of this group are obtained senna, 
liquorice, various gums, <&c. The timber of the trees of 
this order is also various and useful. The rosewood, 
locust, laburnum, ebony, and tamarind, are all timber 
trees of this order. 

Also it yields numerous dyes, as indigo, logwood| 
4sappan wood, and Brazil wood, <&c. 
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§ 78. The order CncnrbitaceeB comprises plants agree- 
ing in haying a monopetalous corolla, superior calyx, 
one-celled ovary, with parietal placenta, and numerous 
seeds, in unisexual flowers. 

The principal genera are Cnctunis, Cucumita, Bryonia, 
and Momordica. 

The type of this order is the Common Bryony (Bry- 
onia dioica. 

The genus Cnorunis contains the encumber, melon, 
water melon, and gourd, originally tropical plants, 
generally climbing with large succulent fruit, having firm 
outer layers. 

The genus Cncnrbita contains the Bottle Gourd, 
Pumpkin, Vegetable marrow, and some others, similar. 

The genus Bryonia contains wild hedge-plants, with 
bitter fruit, often poisonous, including the unld Bryony. 

The genus Momordica contains the squirting cucum* 
ber, (Melaterium) which, when ripe, opens with some 
force, and throws the seeds to some little distance. 

§ 79. The order Orossnlare® comprises plants agree- 
ing in having distinct petals, inferior ovary carpels united, 
into one cell, parietal placenta, fruit a berry. 

The plants of this order are generally shrubs, with 
green flowers, small, occasio^^y with prickly stem. The 
type is a gooseberry {lUbes growularia). 

The order has only one genus, Bibes, which is divided 
into four groups, Orossnlaria, containing gooseberries ; 
Botrycarpum, phints between gooseberries and currants ; 
Eibesia containing currants ; and Symphooalyx, orna- 
mental shrubs only. 

§ 80. The order TTmbellifersB contains plants agreeing 
in having their flowers in umbels, fruit inferior, splitting 
into two equal halves, each half one carpel. 

The type of this order is the Cow parsnip {HeracUum 
Sphondylium), 

The principal genera are Heracleum, wild parsnips, 
growing in hedgerows, <&c. ; Petroselinum, parsley, now 
grown in gardens, but growing wild on rocks, whence 
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its name of Petro (rock) selinnm (parsley), or rock 
parsley; Fastinaca, parsnips, cultivated for the edible 
roots ; Coninm, hemlock, a deadly poison ; Dancns, carrot, 
like parsnips, with an edible root ; Fcsnicnlnm, fenneL 

This order is very distinct, from its flowers all spring- 
ing from one point in the stem, and its inferior ovary 
splitting into two carpels, which remain suspended on 
either side of the peduncle. 

§ 81. The order CrassnlacesB contains plants agreeing 
with each other in having distinct petals, cidyx free from 
ovfffv, leaves without stipules, ana distinct carpels. 

The type of the order is the stone crop (Sedum acre). 

The order is distinguished by the leaves, and some 
other parts of the plant, being succulent. 

§ 82. The order Loranthaceas comprises plants having 
the calyx adhering to the ovary, no coroUa, the embrya 
minute, with abundant albumen. 

The type of this order is the common mistletoe (FU- 
eum album), a parasite (that is, a plant that does not 
grow by itself, but upon another plant, generally a tree). 
The mistletoe lives chiefly upon trees, sometimes upon 
the oak, deriving its food from the sap ia the body of 
the tree, under the bark of which it flxes its roots. 

The leaves are opposite tmd thick (or fleshy.) The 
flowers are small and of two kinds, barren and fertile, 
having no corolla, and the calyx adhering to the ovary. 
The fruit is a berry, either succulent or dry, and does 
not begin to grow until three months after the pollen of 
the stamens has been poured out and entered the pistil. 
Occasionally, two embryos of the mistletoe adhere, so 
that the same seed has two growing points. 

§ 83. The order CompositsB contains plants with 
monopetalous tubular corolla, superior calyx, flowers in 
heads, fruit dry, one-celled, seed single. 

The type of the order is Dandelion {Taraxacum Beus- 
leonia). 

This order is a very distinctly marked and very boige 
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PLATE XV. 

CLASS EXOOEBTS. SUB-CLASS COEOLUFLOBJB. 



OBDSBS. 



BOSAGIHEJE. 
Boraget, 
Herbs and shrubs ; 
gardens and waysides. 

FBIMTTLAGEf. 
Frimrotes and Cowslips 

Herbs growing in 
fields and gardens. 

COWOLVVLACES. 

Bindweed. 

Twining herbs in 
gardens and hedges. 

OLEACEJB. 

Shrubs and trees ; 
fields and hedges. 

GEHTlJIJiS. 
Gentians. 
Herbs in gardens 
and pastures. 

SOLOHACES. 

Potatoey Tobacco. 

Herbs or shrubs ; 
gardens and waste 
places. 

LABUT2. 
' Useful Herbs. 
Herbs, or small 
shrubs ; hedges and 
ditches. 



SGROPEULABIACEJE 
FoxglovCy Snapdragon. 
Herbs and shrubs, 
growing anywhere. 



CHIEP GBNSBA. 
(Sabdiylgjon of Orders.) 

Myosotis 

Borago 

Cgnoglossum 

Primula j 

AnagdUis 

Cyclamen 

Lysimaeha 

Convobmhts j 

Calystegia j 

Olea 

Syringa 

Jasminium 

Fraxinus 

Gentiana 

Chlora 

Erythracea 

Menyanthes 

Atropa J 

Datura 

Hyoscyamus 

Nicotiana 

Sokmum 

Lamium 

Lavandula 

Marrubium 

Mentha 

Nepeta 

Rosmarinus 

Salvia : 

Thymus 

Digitalis 

Euphrasia 

Antirrhinum 

Linaria 

Veronica 

Corobanohe 



SPBCIHBirS. 



forget-me-not. 
borage, 
hound's tongue. 

primrose, cowslip, ox 
lip. 

pimpernel, 
sow bread, 
moneywort. 

lesser oonyolviJus. 
conYolvulus tricolor, 
great bindweed, 
sea bindweed. 

olive, 
lilac, 
privet, 
ash. 

common gentian, 
yellow wort, 
centaury, 
buckbean. 

dea41y nightshade, 

mandrake, 
thorn apple, 
henbane, 
tobacco, 
potatoe, egg plant. 

dead nettle, 
lavender, 
horehound. 
peppermint, penny 

royal, 
ground ivy. 
rosemary, 
sage, 
thyme. 

foxglove. 

eye-bright. 

snapdragon. 

toadflax. 

speedwell. 

broomrape. 
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one. All the plants have their flowers in heads, looking 
like compound flowers. 

The order is divided into three tribes, Corymbiferffi, 
haying tabular florets, and soft involucres ; Cynaracese, 
with tubular florets, and spiny involucres, and Ci* 
choracesB, with the florets ligulate. 

Besides the plants mentioned the order comprises 
Butterbua, Souuiemwood, Chamomile, Burdock, Hawk* 
weed, Tansy, and Sow thistle. 

COBOILIFLOK^ 

§ 84. The order BoraginesB comprises plants agreeing 
in having regular monopetalous flowers, alternate leaves, 
and ovary divided externally into four lobes, with single 
style. 

The type of the order is the forget-me-not {Myoaotia 
palu8tris)y a small herb with alternate leaves and little 
blue flowers arranged in cymes. 

The principal genera are Myosotis, containing the 
pretty forget-me-not and mouse-ear ; the Borage, contain- 
ing the common borage ; and Gynoglossum, containing 
the honndstong^e and other plants; all rather coarse 
with small flowers. Boughnesb is a general characteristic 
of the BoroginesB. 

§ 85. The order PrimulacesB comprises plants having 
regular monopetalous flowers, with the stamens opposite 
the petals, and fruit a superior capsule with placenta free 
in centre. 

The type of the order is the common primrose (Pri- 
mula vulgaris), a small herb with pale yellow flowers on 
slight stems. 

The chief genera are Primula, containing the primrose, 
cowslip, ozslip, <&c.; Anozallis, containing the pimpernel, 
or, poor man's weather glass, having flat wheel-shaped 
corolla, and capsule with lid like a box ; Cyclamen, con- 
taining the common cyclamen, called sowbread, from hogs 
feeding on it ; and Lysimachus, containing money wd^ 

The characteristic of Frimulacese is to have monope- 
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talons flowers with one styles and the stamens opposite 
the petals. 

§ 86. The order Convolvnlacesd contains plants with 
monopetalons, bell-shaped flowers, calyx generally imbri- 
cated, and stems generally twining. 

The type of the order is the bindweed (Convolvulus 
arvensis)^ a twining creeper, with alternate leaves and 
spreading flowers growing in axils of leaves. 

The chief genera of the order are Convolvnlns, con- 
taining the lesser and the tricolor Conyolvnlns ; and 
also the Scammony, from which a useful drug is ob- 
tained, and Galystegia, containing the great bindweed, 
and the sea bindweed. 

The dodder plants are sometimes considered to belong 
to the order GonvolvnlacesB, but their corolla is imbricate 
instead of monopetalous. 

§ 87. The order OleacesB contains plants having mono- 
petalous flowers, two stamens, and superior two-celled 
ovary. 

A type of the order is the olive [Olea Europea), a tree 
with two-coloured leaves, and greenish flower growing in 
racemes from the axil. 

The chief genera of the order are Olea, containing the 
olive ; Syringa, the lilacs ; Jasmininm, the privet; and 
Fraxinns, the ashes. 

The ash is one of the most prominent plants of the 
order, but not a typical one, owing to its flowers having 
generally no calyx or corolla ; but the general structure 
of the plant and of its fruit shews it to belong to the 
order OleacesB ; and the flowering ashes shew some sign 
of a corolla. 

§ 88. The order GentinesB, contains plants having 
opposite ribbed leaves, regular flowers, calyx in a whorl, 
stamens of equal length, two carpels with parietal pla- 
centa. 

The type of the order is autumn gentian (Gentiana 
amarella), a small plant with many purple flowers. 

The chief genera are Gentiana, containing gentian; 
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Chlora, containing yellow-wort ; Erythracea, containing 
centaury; and Henyanthes containing bnckbean. Many 
epecies of these genera are used in medicine. 

§ 89. The order Solonacese, or Nightshades, contains 
plants generally poisonous, having alternate leaves, 
monope&ous corolla, inferior calyx, two-celled ovary, 
and fruit either a capsule or berry, and axile placentsB. 

The type of the order is the Bittersweet Solanum (So' 
ianum dulcamara), a shrub with bright red [poisonous 
berries in cymose clusters of purple flowers. 

The chief genera of this order are Atropa, containing 
the deadly nightshade and mandrake, plants easily 
known by their regular bell- shaped corolla and succulent 
fruit; Datura, with large funnel shaped corolla, and 
four-celled capsule, containing the thorn apple or stra- 
monium ; Hyoscyamus with irregular corolla and capsule 
opening by a transverse lid, containing henbane ; Nico- 
tiana, generally herbs with flve-parted flowers and two 
celled capsules, containing the various species of tobacco 
plants ; and Solanum, herbs or shrubs with entire leaves, 
rotate corolla and fruit a berry, containing the common 
potatoe, garden nightshade, bittersweet and egg plant. 

§ 90. The order Labiates comprises plants having 
square stem, irregular corolla, four-lobed ovary, in nearly 
sessile flowers arranged in axillary cymes. 

The type of im order is the deadnettle, or white 
lamium {Lamium alba), a coarse herb with square stem, 
opposite leaves and white flowers in axillary cymes. 

The chief genera of the order are Lamium, containing 
deadnettle ; Lavandula, or lavender ; Uarrubium, or 
horehound; Mentha, or peppermint; Napeta, or ground 
ivy ; Eosmarinus, or rosemary ; Salvia, or sage ; and 
Thymus or thyme ; all w^ell known domestic herbs. 

§91. The order ScrophulariacesB comprises plants 
-having leaves with no stipules, inferior calyx, irregular 
corolla, two-celled ovary and capsular fruit. 

The type of the order is Toadflax, or common linaria 
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(Linaria vulgaris) ; herb with narrow alternate leaves 
and irregular yellow flowers in a terminal raceme. 

HOirOCHLAIIlTDEiE. 

§ 92. The order PolygonacesB containB plants that are 
herbs or shrubs, with alternate leaves, flowers sometimes 
unisexual, inferior calyx, stamens on the calyx, fruit a 
triangular nut. 

The type of the order is the Bistort polygonum {Poly- 
gonum bistorte) ; herb with radical leaves, and pale pink 
flowers in terminal spikes on simple stems. 

The chief genera are Pol^^num containing buck- 
wheat, knot grass; and Eumez containing dock sorrel, &c 

§ 93. The order XTrticacess, contains plants that are 
trees, shrubs, or herbs, with alternate leaves, generally 
covered with stinging hairs ; fruit a simple nut. 

The type of the order is the small or garden nettle 
{Urtica urerui), a small herb, with opposite leaves and 
small flowers in axillary clusters or spikes. 

The chief genera are urtica, containing the smaller and 
larger stinging nettle and the Eoman nettle ; Cannabis, 
containing hemp ; Eumulus, containing the hop plant ; 
f icns, containing the fig tree; and Horns, containing the 
mulberry tree. 

Cannabis sativa, the common hemp, is remarkable for 
its tough fibres, from which linen cords, &c., are made. 
Eious carica, the eatable fig, is an example of .how 
much parts of plants sometimes look Hke what they are 
not, or do not look like what they are. A common fig 
is not a fruit, but the receptacle of many fruits. Just 
as in a strawberry, the real fruits are small achenia 
upon a succul^it receptacle, so the real fruits of a fig 
are the small projections within the succulent receptacle, 
to which the name of fig is given. The receptacle in 
growing closes over the flowers, leaving but a narrow 
openiug at the top ; so that the fruit is really the recep- 
tacle having on its inner surface numerous small flowers 
containing seeds. 



PLATE XVI. 
CLASS EXOOENS. SUBCLASS HOKOGLAHTDEX. 



OBDBBS. 



POLTGOHAGEX. 

Buckwheats. 
Herbs, in gardens 
and fields. 

UBTICACEJE. 

Nettles. 
Herbs, shrubs and 
trees ; gardens and 
hedges. 

COBTLACEJE. 
Oak, beechf hazel, and 
chestnut trees. 
Trees and shrubs ; 
woods and plantations. 

SAIICACEJE. 
Sallows, osiers, and 
willows. 
Shrubs and trees ; 
woods and hedges. 

BETTILAGEX. 
^Ider and birch trees. 
Shrubs and trees; 
woods and marshes. 

ULMACEJE. 
Elm trees. 
Shrubs or trees ; 
woods. 

PUT ACEJE or CONI- 



OHIBV OENEBA. 
(Subdivision of Orders.) 



Rumex .... 
Polygonum 



Urtiea .. 

Cannabis 

Humulus 

Ficus 

Morus ., 



Castanea 

Fagus 

Quercus., 
Corylus .. 
Carpiwus 



Salix 



Pqpulus 



Pine and fir trees. 
Shrubs or trees ; 
woods and plantations. 

lATJBACEX. 
Aromatic plants. 
Trees; woods and 
plantations. 



Abnts. 
Betula 



Ubtus 



Taxus ... 
Cupressus 

Pinus 

Abies 

Jun^erus 



Camphora .... 
Cinnamomum 

Laurus 

Nectandra.... 
Sassafras .... 



BFXOiiciEirs. 



buoWheat, knotgrass, 
docks sorreL 



nettleB. 

hemp. 

hop. 

figs. 

mulberry tree. 

chestnut. 

beech. 

oak. 

hazel. 

hornbeam. 

sallow, osiers, and wil- 
lows. 

poplar tree, aspen 
tree 



alder trees, 
birch trees. 



elm tree. 



jew tree. 
caress tree, 
pine tree, 
fir tree, 
juniper bush. 

camphor laurel, 
cinnamon tree, 
sweet bay. 
piohurim bean, 
sassafras laurel. 
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The common hop (Humulus lupulua) is used very 
largely in beer for its bitter aromatic and astringent 
properties. The genus Moms contains the white mnl- 
oerry {Moms alba) upon the leaves of which the silk- 
worm feed. 

§ 94. The order Corylacesd contains plants being 
trees with stipulate leaves, unisexual flowers, inferior 
ovary, partly enclosed in a leathery cup or husk ; fruit, 
a bony or leathery nut, one-celled, also partly enclosed. 
Flowers with stamens in catkins, flowers with pistils in 
clusters somewhat resembling buds. 

The type of the order is the common Hazel (Corylus 
avellana) & small tree, with flowers of two kinds (one 
with stamen, and the other with pistil) the stamen 
flowers in catkins, and alternate leaves ; fruit a nut. 

The chief genera are Gastanea, or chestnut ; Eagns, or 
beech ; CoryltLs, or hazel ; ftuercns, or oak ; Carpinus, or 
hornbeam. 

The common hazel (Corylus avellana), the common 
stock of most varieties of cultivated nuts and filberts, 
growing in every part of Britain, is cultivated for its 
nuts. The sweet chestnnt, (Castanea versa or vulgaris) 
is a diflerent tree from the horse chestnnt, the seeds of 
it being good and pleasant to eat. The beech tree has 
many varieties, white, purple, and copper-coloured ; the 
cut leaved and curl leaved ; the oblique leaved, the ever- 
green, &c., Ac, Ac, all producing durable timber, suit- 
able especially for work under water. The hombean 
tree (jOarpinus betulus) somewhat resembles the beech in 
appearance, but its stem is not so smooth, nor its leaves 
BO shining. 

The Ows {Qaereus) are amongst the noblest of Eng- 
lish trees. The common oak, (J^uercus pedunculata)^ 
and the sessile Clipped oak {Quercus sessili/iora) are the 
most generally grown. The wood is greatly valued for 
its durability, and the fruits, acorns, are a favourite food 
for pigs, &c. Besides those, there is another variety of 
the oskk, called evergreen oak, among which are the Cork 
tjree (Quercus suber) the bark of which is cork ; the beech 
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oak (Queretu /affined) and the Holm oak (Quereus ilex) 
with many others. 

§ 95. The order SalicacesB contams trees or shrubs, 
with alternate flowers, flowers of two kinds in catkins, 
and many-seeded coriaceous fruit, with hairy seeds. 

The type of the order is the Sallow willow or goat 
willow (Salix caprea) a small tree with yellow flowers in 
oval catkins. 

The two genera of the order are Saliz and Popnlns, 
containing, the one, sallows, osiers, and willows ; and 
the others poplars. The plants of the Salix are cultivated 
for their toughness and flexibility, being much used in 
making hoops, handles, baskets ; their bark, also, is used 
for medicine and for tanning. The poplar trees are 
tall and of rapid and straight growth : they are of use 
for the length and straightness of their timber, and their 
appearance is also very ornamental. 

§ 96. The order Betnlacess contains trees and shrubs 
with flowers of two kinds in catkins, with fruit two- 
celled, one-seeded, and flat. 

The type of the order is the common birch (Betula 
alba) a tree with erect branches, ovate serrated leaves, 
and pendulous catkins. 

The two genera of the order are Betula, birches, and 
Alnus, alders. The birch trees are very useful in their 
bark, leaves, <&c., to the tanner and dyer. The varieties 
are numerous. The common weeping, paper, American, 
and red birch are the most common. The alders gene- 
rally grow near water ; its bark is useful for taiming, 
and its wood makes good charcoal for gunpowder. 

§ 97. The order XnmacesB contains elm trees, differing 
from many of the trees in Monochlamydeie in having 
only one kind of flower, containing both stamen and 
pistil, with divided bell-like calyx, free from ovary. The 
fruit, a samara, that is, being wingred. 

The type of the order is the Wych elm (Ulmui mon- 
tana). 

The wood of the elm is remarkably tough and durable^ 



PLATE XVn. 
CLASS END0GEH8. 



0BDEB8. 



PALMACSfi. 
Cocoa nuty date, and 
waxpalnu. 
Trees, generally 
growing near water. 

LILIACE£. 
LUieSt tuUpSfOnwnSfSfc, 
Bulbous herbs in 
gardens and meadows. 

OBGHIDACES. 

Orchis, helleborine. 
Herbs; gardens and 
pastures. 

ntlDSJE. 
Crocuses and jlags. 
Herbs, in gardens 
and marshes. 



CHIEF OENEfiA. 
(Subdivisions of Orders). 



JUKCACEJE. 
Rushes, 
Herbs, on wet and 
cold land. 

CTFESACEJE. 

Sedges. 
Herbs, near ponds 
and wet places. 



Borassus 
Calamus... 

Cocos 

Corypha... 
Ceroxylon 
Phcenup . . . 



Lilium 

IMpa 

AUmm 

Asparagus . , 
Convallaria 



Epipactus 
Neottia ... 
Orchis ... 
Ophry . . . 



Plaianthera 



Iris .. 
Crocus 



Juncus 



Grasses, 
Herbs; corn-fields, 
meadows, &c. 



Carex 

Eriophorum 
Scirpus 



Anthoxenthum 

Avena 

Festuca 

Hordeum 

Secale 

Oryza 

Phragmites ..r 

Poa 

\Triticum 



BFBOIHSNS. 



palmyra palm, 
canepalxn. 
cocoa nut palm. 
t<alipat palm, 
wax palm, 
date palm. 

lilies. 

wild tulip, 
onion, garlic, &o. 
asparagus, 
lily of valley. 

helleborine. 
bird's nest orchis, 
spotted orchis, 
fly, spider,^and bee or- 
chis, 
butterfly orchis. 

blue flag, yellow flag, 
crocuses. 



soft rashf common 
rash. 



sandy sedge, 
cotton grasses, 
bullrush. 



sweet vernal grass. 

oats. 

meadow foxtail grass. 

barley. 

rye. 

rice. 

reeds. 

meadow gnss. 

wheat. 
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and is, therefore, used for' work liable to damp, and 
especially for coffins. When polished, the wood has a 
good appearance. The bark is much used for medicine. 

§ 98. The order Pinacea, often called Coniferea, com- 
prises a great variety of trees, all, however, agreeing in 
l>eing trees or shrubs with hard leaves, and resinous 
-wood. The leaves are generally very narrow, hard, and 
veinless ; the flowers in cones of two sorts : the fruit in 
scaly cones enclosing naked seeds. 

The type of the o^er is Scotch fir, {Pinus sylvesfris). 
Tew trees are low, spreading, long lived, and of 
slow growth, generally found in churchyards. The Cy- 
press, a tree with scaly leaves, and very small seeds, is 
also much found in churchyards and cemeteries. The 
pine trees have three, four, or five narrow, needleshaped 
leaves srowing together. The appearance of the trees 
is very beautiml, and the pine wood is the most exten- 
sively used of any, on account of its being soft and easily 
worked. There is a great number of varieties of pine. 

§ 99. The order Lanraceffi consists of trees and shrubs, 
mostly aromatic and living in warm climates. Plowers 
with no corolla, and imbricated calyx. The only English 
type is Sweet 'bay (Launu nobilis). 

The genera or this order are Camphora, from the 
plants of which camphor is obtained; Cinnamomum, 
from the barks of which cinnamon and cassia are taken ; 
Lanrus, the type of the order, and Sassafras, the bark 
of which is useful in medicine. 

ENDOGENS. 

§ 100. The order Palmacess contains a varieiy of 
plant of peculiar appearance, generally trees, with tall 
stems, most cvlindrical, having leaves and flowers only at 
the top. The leaves are of great length, sometimes 
fifteen or twenty feet; and the flowers arranged in spa- 
dices ; the fruit is generally a nut or drupe, as the cocoa- 
nut, date, &c. The only palm commonly growing in 
Europe is the dwarf palm (Chanusropa humilia). 



90 A FIBST BOOK OF BOTliVT. 

The palm trees are very useful to man ; eoeoapnuts, 
dates, wax, vegetable ivory, palm sugar, eanes, sago, 
palm oil, and many other things are obtained from one 
or other part of the plant. 

§ 101. The order Lilacefls contains plants mostly bul- 
bous, with sessile leaves, flowers with coloured calyx and 
corolla, superior ovary and succulent fruit. 

The type of the order is the wild tulip (TuUpa sylvu- 
iris). 

The order comprises the genera Lilium, Tulipa, and 
Convallaria, or luies and tidijps ; and the genera Mlium 
and Asparagus, or onion, garhc, and asparagus, common 
vegetables. 

§ 102. The order OrchidaoesB contains plants remark- 
able chiefly for the peculiar structure and shape of their 
flowers, which have petals, and the stamens and style 
consolidated into a single piece, calyx adhering to ovary. 

The type of the order is the spotted orchis {Orckis 
maculatd). 

The structure of these flowers is very peculiar and in- 
teresting, but would require too much space for full 
description. The most striking thing is the curious re- 
semblance of the petals (especially the lower one), to 
different insects in shape, especially to bees, spiders, flies, 
lizards. 

§ 103. The order IridesB. contains plants with tuberous 
or flbrous roots, alternate leaves, terminal inflorescence, 
flowers with six petals, stamens and carpels three each, 
fruit a capsule. 

The type of the order is spring crocus (Crocus vemus). 

The plants of this order are crocuses and flags. The 
former are ver^ pretty wild flowers, from the stigmas of 
which saflron is obtained. 

§ 104. The order Juncacees comprises waterside plants 
with fascicular roots, fistular leaves, capitular inuores>- 
cence, calyx and corolla forming a glumaceous perianth, 
six stamens, capsular fruit. 



PLATE XVin. 
CLASS ACBOOENS. 



OBDEBS. 
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micss. 

Gbowing almost everj- 
where. 



Adiantum 

Nephrodium ..'. 

u^«m«tida 

P/om 

Scolcpendrium 



LTCOPODIAGXX. 

C/u^ Mo88ei. 

Growing in damp 

places. 

EQUISETACEX. 

Horsetails. 

Qrowing in ditches 

and rivers. 



HX78GI. Mosses. 
Growing on damp 
stone or wood. 



FITKGI. 

Mushrooms, Mould. 
Growing in fields 
and on walls, in dark 
and shady places. 



CHIEP aSlTEBA. 
(Sabdirlsioa of Orders.) 



Lyeopodium 



Equisetum 



{ 



BryacetB 

TungermamiracetB 



{ 



LICHENES. 
Lichenes. 
Growing in rocky 
places, on heaths, trees, 



ALGJE. Sea Weeds. 
Growing in water. 



Agericus . . 
Lycoperdon 

Puccina 

Juber 



BPBCDONB. 



maiden hair fern, 
male fern, 
flowering fern, 
common brakefem. 
hart's tongue. 



common dub moss. 



water horsetaiL 
field horsetaiL 



Parmelia 

Lecanora 

Scyphqphorus 



Melanospermea 
Rhodosperme€B . 
CMorospermea . 



hair moss, 
moss on damp 
wood or stone. 



mushroom, 
puff ball 
mildew, 
truffle. 



yellow lichen, 
cudbear, 
cup lichen. 



kelp alg». 
eatable dulse, 
sea purse. 
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The type of the order is the soft rush (Juneus effusm). 
The order is very unimportant, in many respects re- 
sembling the LiliAceffi. 

§ 105. The order CyperaocflB contains plants with 
fibrous roots, three cornered solid stems, sheathing leaves, 
glumaceous flowers, fruit a nut. 

The type of the order is the cotton sedge (Eriophorum 
polystachyum). 

The plants of the Cyperacess are cut for making 
baskets, chairbottoms, mats, <&c. The genus Eriophomm 
has cottony bristles used for stuffing, but they have not 
consistency enough for weaving. 

§ 106. The order Gramin comprise a vast variety of 
plants, some of them of immense use' to mankind for 
food ; and others of equal value as food and fodder for 
cattle. 

The type of the order is the common wheat grown in 
fields for making flour (Triticum vulgare). 

The order comprises wheat, oats, barley, rye, rice, of 
use as food for man, besides a vast quantity of grasses 
used for haymaking. 

They are generally herbs, with rhizomas, fistular culms, 
or stems, covered with a thin coat of flint, and glumaceous 
flowers ; in either spikes or panicles ; stamens generally 
two styles generally two. 

ACBOGEirS. 

The Filioes or Ferns are the most highly developed of 
the acrogens. They have a rhizomatous stem with long 
leaf-like branches called fronds, on which small leaves 
are closely arrayed. The reproductive organs, instead of 
being flowers with calyx, corolla, stamen, and pistil, are 
very small capsules of seed arranged on the leaves, or at 
the apex of the frond. How they are fertilized, and 
whether there are any stamens or pistils on a minute 
scale, or flowers of two sorts, are questions not yet 
satisfactorily answered. 

The type of the genus, Adiantnm, maiden liair fern, is 
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found chiefly on rocks or walls in damp places. It; is a 
dark green plant, no stem, leaves aM)ut a foot long, 
divided into thin, delicate leaflets. The male f em (iVe- 
phrodtum Mas) has bi-pinnate leaves, with oblong leaflets. 
The genus Osmund, the flowering fern {Osmindaregalis), 
has also bi-pinnate fronds. The genus Pteris contains 
the most common species of ferns, growing, from a foot 
to five or six feet high, from a rhizoma. 

In all these genera, the reproduction is on the same 
plan, by means of very minute seeds in very minute cap- 
sules, placed in groups on the backs of the fronds, as the 
leaves are called, or on contracted leaves, or sometimes 
enclosed within the edges of the fronds. The seeds are 
called spores ; the capsules are called thecal ; a group of 
capsules is called a soms ; and the thin membrane often 
spread over them is called an indusium. 

Varieties of the fern tribe are the male fern (Nephro- 
diumfilex mas) ; the maiden hair fern (Adiantum capiU 
lus veneris) ; the common fern or brake {Ftera aquilina) ; 
and the flowering fern (Osmunda regalis). 

The order Lycopodiacess contains plants resembling 
ferns in their method of fructification, and mosses in their 
general appearance. They have stems sometimes erect, 
on which small scale-like leaves are closely arranged. 
The thecsB or spore-cases are placed in the axils. The 
capsules are two-celled. 

The common club .moss, Lycopodum davatum, is a 
type of the order. 

The order Eqnisetao68B comprises plants having a dis- 
tinct stem, surrounded at intervals by whorls of leaves, 
having the spore cases arranged in cones at the end. 
The type of the order is the Water horsetail (Equisetum 
fluviatile) and the field horsetail {Equisetum arvensis). 
All the horsetails are coated with silica or flint, in the 
same manner as the culm or stems of grasses. Dutch 
rushes is another name for these plants. 

The order Knsci or mosses contains plants of a very 
small size, but of very interesting character. They are 
never of greater height than a few inches, and are fre- 
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qnentlj so small that they cannot be even seen distinctlj 
without a microscope. They appear to be composed 
entirely of cellular tissae. The seeds or spores are con- 
tained in little capsules shaped something like urns, and 
often covered by a moveable lid. The green stain seen 
on damp walls or posts is a thin covering of moss spores, 
which soon grows thicker into complete plants. The 
type of the order is the common hair moss {Polytrichum 
commune), found on any heath. 

The order Fungi contains plants of much variety, 
varying £rom the mushroom growing in the field to the 
height of some inches, to the extremely minute mildew 
and smut that settles on the com in the fields, and de- 
stroys it. They may be described as bodies of cellular 
tissue, more or less of irregular shape, growing upon 
decaying matter, whether vegetable or animal, espe- 
cially in damp and shady places, and reproduced by 
spores. A good type of the order is the common mush- 
room (Agarieus campestris). 

The order Lichenes comprises one of the lowest forms 
of vegetable existence, growing where no other plants 
can. The stem and leaves are not distinguishable from 
each other, and the whole plant is of cellular tissue, 
apparently finding sufficient nourishment in the moistness 
of the atmosphere. The spores are contained in small 
vessels, frequently buried in the mass of the plant. 
Varieties of the order are the reindeer moss {Cladonia 
rangiferind) upon which the reindeer feed, and the Ice- 
land moss {Cetraria ialandicus) much used as a medicine. 

The order AlgSB contains plants growing in water, 
varying in size from being so small as to be invisible 
without a microscope to being a hundred feet long. 
They are frequently like immensely long leaves, some 
wide, and some mere threads. They ai*e reproduced by 
spores, sometimes in thecsB along the surface, sometimes 
within the substance of the plant. 

E[elp and Iodine are obtained firom sea- weeds. 
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THE UNKEAN SYSTEM. 

§ 107. This classification of plants into flowering 
plants and flowerless plants, and into the classes ezogens, 
endogens, and acrogens; and of exo|^ns into sub- 
classes thalamiflorsp, calyciflor®, corolliflorsd, and mo- 
nochlamydesB ; and of these into orders, and of the 
orders into genera, is called the natural arrangement, 
because the plants are arranged according to their gene- 
ral nature, taking into consideration all the parts of the 
plant and its manner of growth. 

Before, however, this great work of arranging the 
whole of the plants in the world into one system, manj 
attempts were made at other plans of arrangement, but 
all failed, more or less, because they were not natural 
arrangements, that is, the whole nature and character of 
each plant was not taken into account. 

One system, however, has held its ground, though it 
is considered as inferior to the natural arrangement, be- 
cause it is complete, eas^ of use, as far as it goes, and is 
really a kind of stepping-stone to a natural arrange- 
ment. This is the Linnean system, arranged by Linnaeus, 
a Swedish botanist, who took for the grounds of classifi- 
cation the number of stamens in the flowers. By count- 
ing the stamens in the flowers, supposing you had a 
perfect specimen, you know at once in what Linnean 
class to place it. ^^ 

Plates XIX. and XX. shew the twenty-four . classes 
into which LinnsBUS arranged all plants, and also shew 
clearly the nature of each class, so far as the system 
takes notice of it, which is chiefly the number and ar- 
rangement of the stamens in the flower. 

§ 108. This arrangement brings together all kinds of 
plants, whether exogens or endogens, but the acrogens 
are still a distinct class, on account of their having no 
stamens to count. They are for this reason put by 
themselves in a class called cryptogamia. 



PLATE XIX. 
ninstratioxis of the First Tlxirtoen Orden of the linnean BysteiiL 



CLASSES. 

1. MOKAimaiA. 

One stamen. 

2. DIANDSIA. 

Two Btamens. 

8. TBIANBBIA. 

Tnree stamens. 



4. TSTRAKDSIA. 

Four stamens. 

6. FEITTAirBBIA. 

Five stamens. 



6. HEZAin)RIA. 

Six stamens. 



7. HEFTAKDSIA. 

Seyen stamens. 

8. OOTAITBBIA. 

Eight stamens. 

9. ENlTEANDBIiL 

Nine stamens. 

10. DECANBBIiL 

Ten stamens. 

11. BODECANDSIA. 

Twelve stamens. 

12. ICOSANDBIA. 

Twenty or more, ad- 
hering to calyx. 

18. POLTAITBBIA. 

Twenty or more, free 
from calyx. 









2 
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ORDEBS. 



MONOOYKIA. 

One style. 



BIGTiriA. 

Two styles. 



TBIGTiriA. 

Three styles. 



TETRAOTKIA. 

Four styles. 



FENTAGtHIA. 

Five styles. 



HEXAGTinA. 

Six styles. 



HEFTAOYKIA. 

Seven styles. 



BEGAGTKIA. 

Ten styles. 



BODECAGTinA. 

Twelve styles. 











fiT 






PLATE XX. 
ninBtratioiiB of Linnean Orders, Fourteen to Twenty-four. 



CLASSKS. 

14. DIDTITAMIA. 

Four stamens, two 
shorter. 



16. T£T£ADTNA. 
MIA. 
Six stamens, two 
shorter. 



16. tf ONADELFHIA. 

All the stamens 
united. 

17. DIADELFHIA. 

Stamens in two 
bundles. 

18.F0LTADELFHIA. 

Stamens in many 
bundles. 



19. SYKOENESIA. 

Small flowers grow- 
ing in heads. 





^ 





OBDEBS. 

GTMKOSFEBMIA; 

^aked seeds. 

AN6I0SFEBUA. 

Enclosed seeds. 



smcmosA. 

Long pods. 



SIUQXTOSA. 

Short thick pods. 



Various Orders, 
named according to 
the number of sta- 
mens in each flower. 




^ 




^ AQUAIiIS. 

Stamens and pistils. 



STTFEBFLUA. 

Some no stamens. 

KECESSAJEtlA. 

Flowers of two kinds 

stamen, no pistil, 

one stamen, the other 

pistil. 

FBTTSTBAVEA. 

Some very imperfect. 

8EGBEGATA. 

The flower distinctly 
separated. 







PLATE XX. — continued, 
ninstrations of Linnean Orden, Fourteen to Twenty-four. 



CLASSES. 

20. OYHTAITOEIA. 

Stamens and pistils 
growing together. 

21. MONCECIA. 

Flowers of two kinds 
on the same plant. 

22. DKECIA. 

Flowers of two kinds 
on different plants. 




OBDXBS. 



Several Orders named from 
>> the number of stamens in 
each flower. 



23. POIYOAMIA. ^a- 

Three kinds of flowers ^9^ 
with stamens only, ^^ 
pistils only, and both Bw 
stamens and pistils. jr 



YariouB Orders. 



24. CBYPTOGAXIA. 

Plants haying no 
flowers at tdL 



THE lho^ean system. 95 

As these classes were some of them very large, it be- 
came necessary to sub-divide them, and Linnffius did this 
upon a plan equaUj simple, that is, having taken the 
stamens as the ground of division into classes, he took 
the styles of the pistU as a ground for sub-division of 
classes into orders. 

§ 109. The Linnean system is very imperfect, some- 
times very unnatural^ but also generally very meful to 
beginners in botany. If one knowing l)ut little of the 
science had a plant put before him of which he knew 
nothing, he would not know how to begin to find out 
what it was. To fiud its place in the natural system, he 
ought to have a good knowledge of the arrangement of 
that system ; but by the aid of the Linnean system he 
can find its place in both systems. 

By counting the stamens he at once finds the class in 
the Linnean system^ to which it belongs ; by counting 
the styles he also finds out to what order in that class. 
He then need only look through the descriptions of the 
genera in that order until he finds one answering to the 
plant. 

This supposes the specimen to be a perfect one, and 
even then occasional difficulties will come in the way, 
(but without hard work no one can be a botanist). 
However, having found the genera in the Linnean 
system, a reference to the same genera in any book of 
the natural system will generally give the name of the 
natural order to which the genus belongs, and thus the 
position of the plant in both orders is readily found. 

§ 110. For example, supposing the plant to be a tulip, 
an examination of the flower will shew six stamens, there- 
fore it belongs to the class hezandria. The one style 
shews it to belong to the order monog^ynia. By looking 
over the descriptions in any Linnean book of the genera 
in the class hexandria and order monogynia, it will be 
soon found that the plant belongs to the genus tnlipa. 
Now in any book of the natural system the genus tulipa 
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will be found to be a division of tbe natural order liliacese, 
80 that with the help of the Linnean sjetem to start 
with, it is generally yerj easy to find out the name of an 
unknown plant, and its place in both the natural and 
Linnean systems. 

The Linnean system is often called the artificial 
system. 



PART IV. 

ALPHABETICAL LIST OE COMMON BEITISH 

PLANTS. 



This list gives tbe names of the more common British 
plants, with a few words on the nature and uses of each. 
There are three names to each : 1st, the eomman name ; 
2nd, the name according to the natural arrangement ; 
drd, the name according to the Linnean arrangement. Por 
example, the first plant mentioned : the alder is the com' 
mon name, that hy which every body knows it ; accord- 
ing to the natural arrangement of plants it is one of the 
order betnlacesB (see § 96), and belongs to the genua, or 
subdivision of order, called alnus. According to the Lin- 
nean arrangement the alder belongs to the class monan- 
dria, and order tetragynia, which is expressed by the 
shortened form, mon. tet. The alder belongs to the sub- 
division (or genus) of mon. tet. called alnus. 

The three names, common, natural, and Linnean, are 
shewn thus : 

Common name, alder tree. 

Natural name : class, ezogen ; natural order, betula- 
eesB ; genus, alnus ; species, glutinosa. 

Linnean name : class, monandria ; order, tetragynia ; 
genus, alnus ; species, glutinosa. 

The Linnean name is put in parentheses, and with it is 
put also the name of the genus and species of the plant. 
These are generally the same in both the natural and Lin- 
nean arrangements. 

Natural order is shortened into nat. ord., and gentta 
into gen. 



93 A FIBBT BOOK OP BOTAJIT. 

Aldsb, nat. ord. betnlaoesB ; gen. alniu ; (Alnua plu- 
tinosay men. tet.) 

A tree with alternate leaves, flowers of two sorts, one 
with stamens, the other with pistil, in catkins ;- fruit, a 
nut. The alder grows in low ground bj the side of 
rivers. The wood is pretty and easy to work, and being 
but little affected by damp, is much used for building 
under water. The bark also produces tanning, and dyes 
are made from the bark and leaves. 

ALOiB, seaweeds, (orypt. alg.). 

Varieties of these are : — 

Common seagrape, (Sargaaaum vulgare). 

Consisting of fronds with leaves, globular receptacles 

or seed cases, arranged in a raceme in the axils of the 

leaves. 

• 

Sea tree, {Halidry^a siliquosa), 

A common British alga, with a long frond, short 
branches, with air vessels and receptacles. 

Sea catgut or sea laces, (Chorda Jilum). 

A frond like a cord, about a quarter of an inch thick, 
and some thirty or forty feet long, hollow, jointed, with 
spore cases covenng the whole length ; used as ropes. 

Eatable alaria, (Alaria esculenta), 

A long frond, some ten or fifteen feet long, with 
leaves nearly a foot in length and fleshy ; the sporules 
are in receptacles, covering a great part of both surfaces 
of the leaflets. 

AiTBHoins, nat. ord. ranuncnlaceflB ; gen. anemone; 
{Anemone Pulsatilla, poly. poly.). 

Herb, with short stem, leaves in whorls, very much 
divided flowers, with only a perianth, solitaryi fruit 
■bearded. 

A garden plant, not easy of cultivation near towns, 
with rich deep purple flowers, and prettily divided 
leaves. 
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Applb, nat. ord. rosacea ; gen. pomsB ; (Pyrus malus. 
Ices. di. pen.). 

Al tree with ovate leaves opposite, flowers with calyx 
and corolla in an umbel, fruit a pome. The apple tree 
flowers in May, and is cultivated in all orchards for the 
sake of its fruit. The pear tree belongs to the same ge- 
nus as the apple. The crab, a sour apple, is the one 
from which all the present varieties are derived. Most 
of our eatable apples were brought to England from the 
continent. The nonpareil was brought from Prance in 
the time of Queen Mary, but the golden pippin, one of 
the best of apples, is believed to be thoroughly English. 
Cider is made from apples, and was in common use in 
the seventeenth century. 

Ash, nat. ord. oleacesB; gen. fraziniis; (Fraxinus 
excelsior f di. mon.). 

A tree with tall stem, branches, leaves, and flower- 
stalks opposite ; leaves pinnated, with odd leaflet, flowers 
in panicles ; the flowers have no calyx or corolla. Flowers 
in April. Emit, a capsule. 

These trees grow in Europe, Asia, and North Ame- 
rica. The timber is valuable, especially as being very 
elastic, and thus useful for making wheels, bows, and for 
other purposes^ such as hurdles, bowers, &c., where 
bending is required. 

Beech, nat. ord. corylacesB ; gen. &gu8 ; (Fagus syl- 
vatica, mon. poly.). 

A tree with smooth bark, alternate leaves, flowers of 
two kinds. Fruit, a nut. 

The beech is valuable chiefly for its wood, which is 
dose grained and durable under water. It spreads very 
much, looking very stately. Its roots run very close to 
the surface, preventing any other plants growing near. 
The fruit, called beech-masts, are common food for wild 
animals. 
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Best, nat. ord. cheuopodiacesD ; gen. beta; {Beta 
vulgaris^ pen. di.). 

Herbs, large fleshy roots, stem abort, leaves generally 
alternate, undivided ; flowers^ with calyx and no corolla ; 
seeds, kidney shaped. 

This is grown largely as food for cattle, and is also 
sometimes used as salad. Sng^ in considerable quan- 
tities, and of good quality, can be extracted from the 
root, but is more expensive than the common cane 
sugar. 

BiBCH, nat ord. betolacesD ; gen. betula ; (Betula al6a, 
mon. poly.). 

A tree with light coloured bark, alternate leaves; 
flowers of two kinds ; &ait, a nut. 

The birch is a very graceful tree, frequently growing 
beside streams, into which the end of its long branches 
generally dip. Coleridge calls it " the lady of the wood." 
The smaller branches are tied in bundles and used as a 
rough kind of broom. The wood also is tough and generally 
used, but is not so durable as the oak or chestnut. 

Blackbebby, nat. ord. rosaces ; gen. mbiis ; (Rubus 
jTutico8U8, icos. pel.). 

A shrub with prickly stem, divided leaves; flowers 
with calyx and corolla, in panicles, generally pink ; fruit, 
several juicy grains, fixed upon a spongy receptacle. 

A very common plant in England, flowering in July 
and August, and ripening in September. The fruit is 
very pleasant and much eaten. In South Wales the 
blackberries grow as large as gooseberries. 

Bttttebotif, nat. ord. ranunonlaoeflB ; gen. raniinea- 
lus ; (Ranunculus acris, poly. poly.). 

A herb with erect stem, trifld leaves, flowers with 
calyx and corolla ; solitary fruit, a group of follicles. 

A common field plant, called buttercup from an old 
notion that they gave their peculiar colour to butter 
when cows fed on them, but it is very doubtful if cows 
eat them at all. 
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Cabbage, nat. ord. cmcifersB; gen. brassica; {Brassiea 
oleraeea^ tetra. siliq.). 

Herb, with long fleshy root, large leaves, flowers with 
calyx and corolla, in a raceme ; fruit, a silique. 

The cabbage is cultivated for its leaves, which are eaten 
when boiled. 

The various kinds, savoy, broccoli, cauliflower, kale, 
SoQ., are all derived from the common cabbage here men- 
tioned. 

The chief varieties of the cabbas:e are the red cabbage, 
white cabbage, Savoy, Bxnssels' sprouts, cauliflower, 
and broccoli. 

The white and red cabbages are knovm at once by 
their colour and firm close growth; the Savoy has 
wrinkled leaves; the Brussels* sprouts have wrinkled 
leaves, and grow some feet high, with fresh sprouts; 
the cauliflower has a number of undeveloped flower buds ; 
and the broccoli is a variety of the cauliflower, with 
darker leaves. 

Oabbot, nat ord. umbellifersB ; gen. daucxis ; (Daucus 
carota, pent. di.). 

Herb, with thick fleshy root, pinnate leaves, flowers 
with calyx and corolla, in umbels ; fruit double. 

The carrot, like the parsnip and turnip, is cultivated 
for its root, which is a very useful vegetable. It was 
first brought to England in the time of Queen Elizabeth 
by the Flemings. In the time of James I. carrot leaves 
were used as ornaments for ladies hair. 

Chebby, nat. ord. rosacess; gen. pnmns; (jPrunua 
ceroius, icos. mon.). 

A tree with lanceolate leaves, white flowers, with calyx 
and corolla, in umbels ; fruit, a drupe. 

The cherry tree is grown both for its fruit and for its 
ornamental appearance. Kent is especially famous 
for growing good cherries. It is said that the tree 
was first brought to Kent from France in the fifteenth 
century, but some kind of rherries were sold in the 
streets of London still earlier. 
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Chestiojt, nat. ord. corylacesB; gen. castanea; 
(Caatanea vulgaris, mon. poly.). 

A tree with alternate leaves ; flowers of two kinds ; 
fruit, a nut. 

The chestnut is a very stately and beautiful tree, the 
wood of which is pretty, hard, and durable ; the fruit, 
, chestnut, is a common eatable fruit. 

Cloyeb, nat. ord. legominosesD ; gen. trifoliiun ; (7>t- 
folium repeiM, dia. dec). 

Herb, with creeping stem; leaves divided in three 
prettily marked flowers in close bunches at end of stem ; 
fruit, a legume. 

The clover is very useful for food for cattle. The 
white flowers look very pretty in thick clusters. Another 
variety is the red clover, very good for mowing down. 

Columbine, nat. ord. rammcnlacesB ; gen. aquilegia ; 

{Aquileffia vulgaris, poly. hex.). 

Herb, with temate sessile leaves ; flowers, with calyx 
and corolla, both coloured, in axils of leaves ; fruit, a 
follicle. 

A garden plant, with pretty flowers, generally purple, 
the petals having curiously twisted spurs, projecting be- 
yond the calyx. 

Cowslip, nat. ord. primnlacesB; gen. primula; 
{Primula verts, pen. mon.). 

Herb, resembling the primrose in having wrinkled 
obovate leaves, narrow at bottom, underground stem or 
rootstalk.; and the flowers in umbels, but on stalks. 

The cowslip flowers at nearly the same time as the 
primrose ; the flowers are smaller and more numerous 
than in the primrose. 

CuBBATTTs, nat. ord. grossulariesD ; gen. ribes ; {Ribes 
pent. mon.). 

Red currant, {Ribes rubrum.) 

Black currant, {Ribes nigrum). 

Shrubs, with alternate leaves, broad ; flowers in racemes, 
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growing from axils of leaves ; fruit, a berry, the cell full 
of pulp. 

This plant is grown in gardens for the sake of the 
fruit, which is very wholesome and agreeable. The 
white currant is a variety of the red. Gooseberries 
belong to the same genus as currants. The currant is 
believed to be a native of England. 

Daisy, nat. ord. compositsB ; gen. bellis ; (Bellis pe- 
rennis, syn. super.) 

Herb, with fibrous root, no stem, spoon- shaped leaves, 
yellow flower, growing together in close bunches with 
iDvolucrum. 

This simple little flower is called day's-eye, or daisy. 
It is very pretty as a flower, but troublesome as a weed. 

Dai^delion, nat. ord. compositSB; gen. leontodon; 
(Zeontodon taraxacum, syn. 88^.). 

Herb, with long divided leaves, small flowers growing 
together in heads ; fruit with feathery appendages. 

A weed with pretty flowers, but very troublesome ; 
useful only as medicine. 

Eldeb, nat. ord. caprifoliacesB; gen. sambuscns; (Sam- 
htiscus nigra, pent. tri.). 

A bushy tree with trifid leaves, whitish flower, with 
calyx and corolla in cymes ; fruit, a berry. 

It is cultivated chiefly for its berries, from which wine 
is made, but also for its wood. It is a native of Eng- 
land, grows fast, but never becomes a large tree. T^e 
leaves and flowers are used in medicine. 

Elm. nat. ord. nlmacesd; gen. nlmns; (JJlmua cam' 
pestris, pen. di.). 

Tree, stem of hard, dark-coloured wood, with crooked 
grain ; leaves oval in shape, rough ; flowers in round 
bunches, with very short pedicels, calyx, but no petals ; 
fruit, a membraneous samara, that is, having wings. 
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The elm tree grows .chiefly in the South of England, 
flowering in April. 

The wood is tough and hard, and resists daxnp, whence 
it is used for rough water-pipes and for comns; also 
much found in parks and pleasure grounds. 

• 

Eyeblastino Pea., {Lathyrus latipolius, dia. dec). 

A climbing herb with broad, divided leaves and ten- 
drils, crimson flowers, large and papilionaceous, with 
calyx and corolla ; fruit, a legume. 

Noticeable only for its pretty flowers, not wholesome. 

Eebns, (crypt, fill.). 

Common polypody, nat. ord. polypodiaceas, gen. 

pol3rpodium {Polypodium vulgare), 

A fern with frond deeply pinnatifld, the pinnules 
being bluntly lanceolate, growing about a foot high; 
the sori, or spore cases, arranged on either side the 
midrib. 

Blunt shield fern, nat. ord. aspidiss; gen. aspidium; 

{Aspidium filix mas,), 

A fern with alternate fronds doubly-pinnatifld, and 
spore cases only on one side the midrib, growing some 
four feet high. 

Commou wall spleenwort, nat. ord. aspleniss; gen. 
splenium; {Asplenium trichomanes), 

A fern with opposite pinnate fronds, with oblong spore 
cases, arranged parallel on both sides the midrib. 

'Ehhisi, nat. ord. linacesB ; gen. liniun ; (Linum usitatissi' 
mum, pen. pen.). 

A shrub with lanceolate sessile leaves alternate, purple 
flowers with calyx and corolla, in panicles; fruit, a 
capsule. 

This plant is cultivated for its fibrous bark, from which 
linen and lint are made. It was first brought from 
Egypt to Europe, and to Englwid about the twelfth 
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oeniury. It is not mucb grown in England, however, as 
it impoverishes the ground very much, and it is found 
cheaper to import what is required from Eussia, Hol- 
land, and America. The plant blossoms in June and 
July, and it is gathered in Defore the seed fully ripens, 
because, at that time, the fibres are best. The seeds 
will still ripen if the plants be stacked, and left a suffi- 
cient time. Iiinen is made from the fibre of the bark, 
and linseed oil and oil-oake, for cattle, from the seed. 

IHtbze, or GoBSE, nat. ord. legominosesey gen. ulex ; 
(Ulex Europcdusy dia. dec). 

A shrub, with branched, spiny stem, yellow papilio- 
naceous fiowers, with calyx and corolla, growing in axils 
of spines ; fruit a legume. 

The furze bush is noticeable for its lovely blossoms 
opening in May. The great botanist LinnsBus is said 
to have fallen on his knees in ecstacy, when he first saw 
a large extent of furze in full flower. 

G-LOBE Floweb, nat. ord. ranTinciilacesD ; (Trollius 
Europaus, poly. poly.). 

A herb with palmate leaves, flowers with many sepals 
and petals, both coloured ; fruit a foUicle. 

This is called globe flower, because its yellow flowers 
have the sepals and petals closing over the stamen, giving 
it a round shape. 

Goosebebby, nat. ord. grosstOariaceQ ; gen. ribes. 
(Rib€8 grossularia, pen. mon.). 

This pleasant fruit grows on a shrub (belonging to 
the same genus as the currant,) having alternate broad 
leaves, flowers growing on separate stalks ; the calyx is 
turned backward ; fruit, a berry, only growing in cool 
climates, and believed to be native in England. 

Gbass, nat. ord. graminaoea; (Triandria I)ygyn%d)i 
a glumal endogen. 

L 
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The genera and species of grass are almost endless. 
Some of the most useful are ; — 

Common cafs tail grass, (Pleum pratense). 
Meadow fox tail grass, {Alopercurus pratensis). 
Common oat like grass, (Arrhenatherum avenaceumJ) 
Sweet soented vernal grass, (Anthoxanthum-odoratum, 
Eoueh stalked meadow grass, (Poa trivialis). 
Cocfs foot grass, {Dactylis glomeratd). 

Evergreen herbs, with fibrous or bulbous roots, and 
cylindrical stems, generally hollow (closed at joints) 
coTered with a very fine coating of flint ; leaves narrow, 
with split sheath ; flowers green, in spikes or glumes ; 
no calyx or corolla, but flowers enclosed by bracts. 

Hawthobit, nat. ord. rosacesB, gen. cratsegns ; (Crata- 
gus oxyacanthoy icos. mon.) 

A shrub, frequently forming hedges, with alternate 
leaves and flowers, with calyx and corolla, in corymbs ; 
fruit, a red berry. The hawthorn flowers in May, whence 
its pretty white, pink, and red blossoms are called May. 
The fruits are called haws, whence the plant is called 
hawthorn. The birds eat largely of the red berries. 

Hazel, nat. ord. eorylacesa, gen. oorylns ; {Corylus 
avellana, mon. mon.). 

Generally a shrub, with alternate leaves, flowers of 
two kinds ; fruit, a nut. 

The wood is much used for making walking sticks, 
and fishing-rods, and also for making charcoal. Filberts 
and cobnuts probably form a cultivated species of the 
hazel. 

Heath, nat. ord. ericacess, gen erica; (Erica, oet. 
mon.) 

A beauti&l evergreen, of small size, with narrow leaves, 
generally in whorls. Flower, with calyx and corolla, 
sometimes in tufks, sometimes in racemes; fruit a 
capsule. 
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Varieties of the heath are ; — 

Cornish heath, (Erica vagans). 
Cross leaved heath, (Erica tetralix). 
Fine leaved heath, (Erica cinerea). 

Of these the Cornish is, perhaps, the prettiest. In 
autumn the hills of CornwaU glow with beauty, from 
being covered with this lovely little plant. The heath 
also affords food to sheep, goats, and birds. Some species 
of it are also useful in poor, mountainous regions for 
thatching houses, and for mixing with clay to make 
walls. 

Hellebobe, nat. ord. BanunonlaoesB; gen. HeUeborus; 
(Hellehorus^ poly. poly.). 

Three varieties are : — 

Green hellebore, (Helleborus'viridus.) 

Stinking HeUebore, bear's foot, (Helleborus foetidus.) 

Black hellebore, Christmas rose, (Helleborus niger). 

Herbs, with divided leaves, flowers, with generally only 
a perianth ; fruit a capsule. 

The green hellebore has wide spreading green flowers ; 
the sticking hellebore globular pale green flowers in pa- 
nicles ; the black hellebore has a white flower appearing 
in January, whence its title of Christmas Eose. All the 
hellebores are dangerous. 

Holly, nat. ord. Aquifoliacess ; gen. Ilex, (Bex aqui- 
folium^ tet. tet.). 

Evergreen trees or shrubs, leaves alternate or opposite, 
flowers small in axillary branches, fruit pulpy with four 
cells and a seed in each, grovring in woods, hedges, and 
thickets, flowering in May, the fruit lasting through the 
winter. 

Bird lime is made from the bark. At Christmas when 
flowers are not obtainable, the holly branch is a pretty 
ornament, and much used, together with mistletoe, for 
decorating houses and churches. 
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HoKBTBucELB, nat. ord. Caprifoliaces; gen. Lonicera; 

{Lonicera pariclj/menum, pen. mon.) . 

A shrub, leaves opposite on a twining stem, the 
flowers in terminal groups. 

This beautiful plant flowers in May, June, and July, 
and sheds a most pleasant perfume, especially after rain. 
It is of very common cultivation, almost entirely for its 
beauty and fragrance. 

Hop, nat. ord. TTrtlcaces ; gipn. Humnlus ; (HumuluM 
lupulus, dioBC. pen.). 

A climbing herb, with opposite leaves, flowers of two 
kinds ; fruit a capsule. 

The hop plant is cultivated extensively, especially in 
Kent, for the catkins of fruits, which are picked off be- 
fore fuUy ripe, and used in making beer to prevent it 
turning sour. The £ruit is also used in medicine to induce 
sleep. 

HoBSE BADisH, nat. ord. Cmciferfls ; gen. Cochlearia ; 
(Cocklearia armorica, tetra. sili.). 

Herb, with large leaves, numerous small white flowers, 
with calyx and coroUa, in axil of leaf, in racemes ; fruit a 
silicle. 

This is a weed, useful only for its root, scrapings of 
which are eaten with roast beef. 

Iyy, nat. ord. AraliacesB ; gen. Hedera; {Hedera helix, 
pen. mon.). 

A shrub with long climbing branches, leaves alternate, 
flowers with calyx and corolla, growing in umbelliferous 
heads ; fruit a berry, covered by calyx, containing five 
ceUs with one seed in each. 

This picturesque shrub flowers in October, ripening 
in the following spring. It spreads over old walls, 
churches, houses. 

Labkspitb, nat. ord. Baniinculaoess ; gen. Delphi- 
nium ; (Delphinium consolida, poly. di. pen.). 
Herb, with leaves divided into very narrow leaflets, 
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pretty blue flowers, with calyx and corolla, the petals 
spurred, in racemes ; fruit a capsule. 

This pretty plant is cultivated for its beauty. It has 
generally blue petals, but occasionally white or pink. 

LsTTTTOE, nat. ord. CompositaB; gen. Lactnca ; (Lae-^ 
tucasativa, syn. seq.). 

Herb, with saw-edged leaves clasping the stem, small 
yellow flowers growing in bunches in panicles: fruit, 
smaU nuts with hairy wings. 

The lettuce is cultivated for the sake of its leaves as 
a cool salad. From some varieties, and especially from 
the wild lettuce {Lactuca virosa), a milky juice is ex- 
tracted which resembles opium as a medicine. 

LiCHSNs, (cryp. licL). 

Sose-coloured mushroom lichen, {Baomyces roseus), 
A plant roughly resembling a mushroom in shape, but 
not so distinct in form, the stem and head being more 
nearly the same in thickness. The lower part of stem a 
pale green, the top, called the apotheca, the place of the 
spores, a pale rose colour ; growing on the ground on 
heaths and moors. 

Yellow sessile caliciun, (Calidum tigilare.) 

A minute plant, thallus bright green, the top, which 

changes to dusty seed, is dark ; grows on damp wood, 

trunks of trees, &c., very small in size. 

Cudbear, (Lecanora tart area). 

The plant is one of the largest lichens, being occa- 
sionally nearly half an inch thick. It consists of a grey- 
ish thallus partly surrounded by a flesh coloured apo- 
theca, or seed case. It is sold in a powdery form to 
make dye for cloth. 

Iceland Moss, (jCetraria Islandica), 

The thallus green or light brown, apotheca dark brown. 
Imported from Iceland and Norway as useful in coughs 
and consumption. 
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Beindoer Moss, (Cladonia ranffiferd), 

A lichen with stem branching, each branch bearing 
apothecsB on short branchlets. Growing in Lapland to 
a foot in height, covering the ground for immense dis- 
tances, and affording food to the reindeer. 

Lime, nat. ord. TiliaceflD ; gen. Tilia ; (Tilia^ poly, 
men.). 

Varieties of this tree are : — 

Common lime or linden tree, (Tilia Europai). 

Broad leaved lime, (Tilia grandifolia). 

Small leaved lime, (Wiaparm/olia). 

Trees of large size, with alternate leaves, flowers, with 
calyx and corolla in cymes, fruit and leathery ball. The 
wood of the lime is light but durable, the bark is tough 
and pliable and much used for making cords, baskets, 
mats, &c. It is not a native of England, but has grown 
here since the sixteenth century. It is a great favourite 
for avenues and public places, from its bright green 
leaves and fragrant flowers. 

Ltcopodii, (cryp. lye.) 

A group of plants between the mosses and the ferns. 

Club moss, (Lycopodium clavaturn), 

A plant between a moss and a fern, with creeping 
stem, a great number of small flne leaves closely arranged 
on erect branches, each terminating in one or more 
thickish spikes made up of bracts containing thecsB or 
spore cases. 

Maple, nat. ord. AceraoesB ; gen. Acer ; (Jeer cam- 
pestre^ oot. mon.). 

A tree, with opposite leaves, flowers, with calyx and 
corolla, in corymbs, growing in the axils of the leaves ; 
fruit a winged capsule. 

The wood of the maple tree is very pretty and much 
used for ornamental work. Another variety, the sugar 
maple, (acer saccharinum), growing in North America, 
is a very lofty tree with white bark. When the sap of 
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this tree begins to ascend, holes ore bored in ibe trunk, 
out of which the sap runs into troughs laid readj for it. 
From this sap, sugar of verj fine quality is extracted. 

Mistletoe, nat. ord. LoranthacesD ; gen. Viscnm; 
(Fiseum alburn^ di(B. tetra.). 

Parasitical plants, fixing their suckers under the bark 
of various trees, and living upon their sap ; with opposite 
fleshy leaves ; flowers of two kinds ; fruit a white berry. 

A plant of peculiar appearance ; flowers small and 
hard ; used at Christmas, with holly, to decorate houses. 

Moss, nat ord. mnsci ; (,Cryp. mua.). 
Silvery thread moss, {Bryum ar^enteum,). 

G-rowing on banks, walls, roofs, &c. Short stems, with 
very small leaves, closely imbricated. Seta about half- 
inch high, supporting a brpwn theca or seed-case. 

The leaves terminate in five silvery points, whence its 
name. 

In other thread mosses the seta sometimes rises two 
or three inches above the leaves. 

Ostrich plume feather moss, (Hypnum crisid cas- 
irensis.). 

A feather moss, growing on mountains ; its stems and 
leaves resembling an ostrich feather. Seta about two 
inches high ; with drooping thecsa. 

Golden maiden hair moss, (Polytrichum commune), 

A larse moss, with simple stem, fine leaves not very 
closely ^ged ; setae growing from end of stem, witt 
erect thecsB ; growing from two inches to a foot in height. 

Sharp leaved earth moss, (Phascum cuspidatum), 

A moss with short stem ; leaves with midrib extending 
beyond the body of leaf (whence the name " sharped 
leaved ") ; thecm nearly sessile amongst the leaves. 

Nettle, nat. ord. TTrtioaceQ; gen. Vrtioa; {Urtica, 
Bion. tet.) 
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Varieties of the nettle are ; — 

Common nettle, (JJrtica dioicd). 
Small nettle, {TJrtica urens). 
Bomannettie, (Urtica piluU/era). 

The nettles are herhs, with erect» spiny stems; op- 

f)08ite leaves, flowers of two kinds, growing in axils of 
eaves. Truit, a capsule. 

The nettles are remarkable in many ways. Some 
are covered, stem, leaves, and flowers, by prickles, con- 
taining juice more or less poisonous. 

The fibre is very tough and flexible, being often used 
as a substitute for hemp. 
In hot climates the nettle often fi:rows to be a tree. 

Oak, nat. ord, Corylacess; gen. Qnercns; (Quercus, 
men. polyO- 
Varieties of the oak are 

Common oak, (Quercus robur). 

Sessile fruited oak, (Quercus sessiliflora). 

A tree, with alternate leaves ; flowers of two kinds ; 
fruit, an acorn. 

Oaks are cultivated chiefly for their wood, which ia 
very durable, and much used in ship-building. The bark, 
also, is useful for dyeing and tanning ; cork is the bark 
of one species (Quercus suber). The fruit is much used 
as food for pigs. Galls are produced on one species 
(Querctis impectoria), by insects, and are useful as medi- 
cine ; and quinine, a very valuable medicine, is obtained 
from the bark of a species of oak growing in Peru. 

Obchis, nat. ord. orohidacesB; gen, orchis; (gyn. 
mon.). 

Varieties of the orchis are ; — 

Lizard orchis, (orchis hirdna). 
Early purple orchis, (orchis mascula,) 

Herbs with tuberous roots, sheathing leaveSj flowers 
with calyx and corolla, arranged in a spike. 
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This plant is only ornamental. The flowers are very 
beautiful, being marked with yarious colours, with the 
petals turned and twisted in very curious ways. The 
petals are arranged in lizard orcnis so as to resemble 
the legs and long tails of lizards crawling up the plant, 
whence its name. In another variety the green maa 
orchis (Jceras anthropophara) the lower petals present 
a grotesque resemblance to men hanging by their heads 
to the flowers. 





(Lower Petal of Uaanf oreAb.) (Flower of man oreftw.) 

FjEOKY, nat. ord. BanimciilaeesB ; gen. Pasonia ; (P^eo- 
nia officinalis, poly. di. pen.). 

Herb with idtemate leaves, large flowers, with calyx 
and corolla, solitary. Fruit, a follicle. 

The p»ony is valued for its handsome flowers; in 
which are mingled the colours of crimson, white, and 
purple. 

Fabsi^ip, nat. ord. TJmbellifenB ; gen. Pastinacni; 
(Fastinaca saHva, pent. dig.). 

Herb with long fleshy root; pinnate leaves; flowers, 
with calyx and corolla, in umbels. Fruit double, that 
is, growing in pairs. 

This plant is cultivated for its root, which is very 
sweet and pleasant ; when boiled as a vegetable it is eaten 
with meat. 

Pba, nat* ord. legnminosffi; gen. Fisum; (Pisum 
sativum, dia. dec). 

Climbing herb, with pinnate leaves and tendrils; 
flowers, with calyx and corolla, papiHnaceous ; fruit, a 
legume. 

The pea is extensively cultivated for its seeds. When 
they are fleshy, the legumes or pods are picked off the 
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plant; and the young seeds are taken out for eating 
when boiled. 

Feab, nat. ord. Bosaeea ; gen. Pyms, (JPyrus commu- 
nis, iocs, di pen.)- 

A tree, with simple ovate leaves, flowers, with calyx 
and corolla, grow in a corymb ; fruit a pome, like the 
apple, which belongs to the same genus as the pear tree. 
Is grown in almost all orchards for the sake of its plea- 
sant fruit. It is supposed to have been first brought to 
England by the Eomans, but many of the better sort 
have been more recently brought from France. Perry 
is made from pears, as cider is from apples. 

PnTB tbxe, nat. ord. Coniferfls; gen. Pinus, (Pinus 
sylvestriSf mon. dia.)* 

A tree, with very narrow leaves growing in pairs, 
flowers of two kinds in clusters ; fruit a hard conical 
body with the seeds naked on the outside of it, covered 
only by scales. 

The wood of the pine tree is much used in ordinary 
carpentering work, as it is soft and easily worked. Pitcll, 
turpentine, and tar are obtained from the sap of the 
fir-tree, as is also resin. Pine is another common name 
for fir, but pine and fir are not the same, though very 
much alike. 

PoFLAB, nat. ord. SalicacesB ; gen. Populus, (JPopulus, 
dioB. cot.). 

A large, smooth tree, with large alternate leaves, 
flower of two kinds ; fruit a leathery capsule. 

Trees of good height, growing very straight and 
quickly, with close grained, tough, straight wood ; the 
roots spread very widely and injure other plants near. 

Other varieties are :— 

The grey poplar, {Populus eanescens). 
The aspen tree, {Populus tremula), so called from its 
leaves always moving with the least motion of the air. 
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FoFFT, nat. ord. Papaveracea; gen. Fapaver, (Pa^ 
paver, poly. mon.)> 

Varieties of this plant are : — 

White poppy, (Papaver somni/erum). 
Com poppy, (Papaver rhoeas). 

Herbs with alternate leaves, flowers with calyx and 
corolla, solitary ; fruit a capsule. 

The petals of the com poppy are a bright crimson^ 
from which they are always conspicuous when growing, 
as they usually do, amongst the standing com. 

Prom the white poppy, which has pretty white flowers 
tinged with purple, is made opium. This opium is the 
hardened juice, of the white poppy, found in all parts of 
it but the seeds. The opium poppy is cultivated, for the 
sake of the opium, in India. 

Fbimbobs, nat. ord. PrimnlaeesB ; gen. Primula, (iVi* 
mula vulgaris^ pen. mon.). 

Herb, with short stem, leaves thick and curled, 
generally in tufts, flowers in sessile umbels, calyx small, 
corolla with petiJa partly united, the limbs spreadiog 
out flat ; fruit a capsule. 

This pretty plant flowers in early spring, growing wild 
by hedges and road sides. The cowslip is another species 
of this genus. 

Eadibh, nat. ord. Cruciferss ; gen. Baphanus, {Raph- 
anus sativtiSy tetr. sili.). 

Herb, with long or globular fleshy stem, divided leaves, 
yellow flowers, with cdyx and corolla, in corymbs, grow- 
ing in leaf axils ; fruit a silique. 

The radish is cultivated for its edible root ; said to be 
a native of China. The chief varieties are the long 
radish and the turnip shaped radish. They are only 
good for eating when young. 

SosE, nat. ord. BoBacea; gen. Bosa^ (22o«a,ico8. poly.). 
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The chief varieties of the roae are : — 
Common dog rose, (Rosa eanina). 
Sweet briar or eglantme, (Rosa ruhiginosd). 
Cinnamon rose, (Rosa cinnamomea). 

The cultivated roses are not in their natural states ; 
a natural rose has but one row of petals, and numerous 
stamens. By cultivation many of the stamens are con- 
verted to petals, thus making the beautiful double 
flower known as the garden rose. 

Generally, a rose plant is a shrub with prickly stems, 
pinnate leaves, large flowers, either white, red, or yellow, 
with five sepals, five petals : fruit generally a nut. 

Bush, nat. ord. Jnncaceas ; gen. Jnncos, (Juncus con- 
glomerattu, hex. mon.). 

Plants somewhat resembling grasses, but differing 
from them in having a more or less solid stem, not jointec^ 
and generally with the edges more or less sharp. 

The common rush has a tall stem, with the flowers, 
with only a perianth, growing out at one side, towards 
the top, in a close bunch : fruit a capsule. 

Bushes grow in moist soils, sometimes where no other 
plant will. The rush is very useful. It is used for 
making the small candles called rush lights, and also very 
much for making mats and basket work. In the sixteentn 
century, the better kind of houses in England were 
strewea with rushes, as the best carpet that could be 
produced at that time. On low and loose coasts, 
such as Holland, the rush does good work by matting its 
long roots together in the ground and so helping to keep 
the earth together. For this purpose the Butch plant 
the great snarp sea^nuh, (juncus acutus)^ a stately rush 
• growing some six feet high, with long roots, flower in 
large panicles, fruit large capsules, is much used. An- 
other useful variety is the son rush, (juncus effusus). 

Sedge, nat. ord. Cyperacess ; gen. Carez, (mon. tri.). 

Varieties of the sedge are : — 
Common sea carez, (Car ex arenaria). 
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Leuner common CBiex^t (Car ex paludosa). 
Greater common carex, (Carex riparia). 

The sedges differ from grasses in haying a solid, stem, 
•without nodes, and with sharp edges, growing chiefly on 
boggy ground. 

A creeping root, erect stem, sheathing leaves, flowers 
in glumes arranged in spikes, are common to all the 
three varieties here given, but the common sea carex is 
the smallest of the three, and the greater common carex 
the largest. The sedges are useful in their roots, like 
those of rushes, matting together and keeping the loose 
earth of shores together. 

Shefhekd's pttbse, nat. ord. CmciferflB; gen. Cap- 
sella, (Bursa pastoris, tetra. sili.). 

Herb, with short stem, leaves, some pinnatifld and 
others entire, small white flowers ; fruit a silicle. 

A common weed, growing almost anywhere. 

Skafdbagon, nat. ord. Scroplmlariaeefld ; gen. Antir- 
rhinnm, (Antirrhinum majus, did. ang.). 

Herb, with erect bushy stem, long narrow leaves, 
flowers with calyx and corolla in a raceme ; &uit a cap- 
sule. 

A pretty plant, common on walls and cliffs. The 
flower is prettily shaped and contains honey, the corolla 
is a kind of tube with one lid closing over the mouth 
and the other spread open above. 

Stbawbebby, nat. ord.Bosacea; gen. Fragaria, (Fra^ 
garia elatiory icos. poly.). 

Herb, increasing by running stems rooting at joints, 
leaves in three leaflets, flowers with calyx and corolla 
generally white: fruit small nuts on a fleshy recep- 
tacle. 

The cultivated strawberry, like the rose, is not the same 
as the wild varieties. Q-ardeners grow the plants with a 
view to getting as much, and as delicious, fruit as pos- 
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Bible. For this purpose, the different yarieties ore 
mixed, until it is difficult to assien its exact place in 
classification to any particular plant. The one men- 
tioned here, the haut-hois strawberry, is one that pro- 
duces large and pleasant fruit. The firuit of the straw- 
berry is probably the most delicious gprown in Britain, 
and the oest is to be found growing m Scotland, near 
Edinburgh. 

Thistle, nat. ord. ComposltsD ; (syn. flsq.). 

Varieties of the thistle are : — 

Milk thistle, {Silybum marianum). 

Common cotton thistle (Onopordam acanthium)» 

Spear plume thistle, {Cnicus lanceolatta). 

The yarieties of thistle are almost endless, but all 
agree in general outlines, being spiny herbs, with sharp 
edged leaves, purple flowers in close heads, and hairy 
or feathery appendages to the fruit. They are of little 
or no use, and of extreme trouble as weeds difficult to be 
got rid of. 

Tsayellisb'b jot, nat. ord. BanuncolacesB ; gen. Cle- 
matis, {Clematis vitalha^ poly. poly.). 

Herb, with climbing stem, with divided leaves, opposite, 
petiole twining, flowers, with calyx but no corolla, in 
panicles ; fruit a follicle with a long plume. 

A wild climbing plant with white flowers, growing in 
hedges and thickets. 

Tulip, nat. ord. Liliaces ; gen. Tnlipa, (TuUpageme- 
riana, hex. mon.). 

A bulbous plant, with gaily coloured perianth ; fruit a 
capsule. 

This gorgeous flower, grown in gardens for its beauty, 
was first brought to Europe from Constantinople in the 
sixteenth century. In the seventeenth century, the 
Dutch grew many beautiful varieties, which then sold 
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for enormous sums, one being said to have fetched £500. 
The plant was introduced into England, but Holland is 
still the chief place for raising tulips. 

TxTBiOF, nat. ord. CmciferfiB, gen. Brassica, (Braasiea 
rapa, tetra. siliq.). 

Herb, with globular fleshy root, rough leaves, small 
flowers, with calyx and corolla, in a corymb : fruit a 
silique. 

The turnip is cultiyated chiefly for its root, which is 
eaten with boiled mutton. Also it is food for cattle. 
It has been cultivated since the time of our Saviour. 

Violet, nat. ord. ViolacesB ; gen. Viola, (Fiola odo- 
rata, pen. men.). 

This lovely and sweet-scented flower grows wild in 
shady places. It has a fibrous root, short stem, heart- 
sbaped leaves, with calyx and corolla, the latter velvety 
and irregular in shape. Elowers for a short time in 
March and Apnl. 

WALL-rLOwsByUat. ord. CmcifersB; gen. Cheiranthus, 
(Cheiranthus cheiri, tetra. siliq.). 

Herbi with shrubby stem, lanceolate alternate leaves, . 
flowers, with calyx and corolla, in a raceme 3 fruit a 
silique. 

Tne plant is valued for its pretty and fragrant flowers, 
which open in April and May. The wild flowers are 
yellow ; when cultivated the colours are varied. 

Wateb«gbess, nat. ord. Cruoiferss ; gen. Nasturtium, 
(Nasturtium officinale, tetra. siliq.). 

Herb, with pinnate leaves, small white flowers, with 
calyx and corolla, in a raceme ; fruit a silique. 

This familiar plant grows in clear shallow water. It 
is much eaten as a salad. The leaf is always rounded in 
shape and with smooth edge. This should be remembered, 
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as occasionallj a similar plant gets mixed with water- 
cresB, and mistaken for it, the leaves of which are longer 
and narrower than the leaves of the cress, and with ser- 
rated edges. Watercress is a wild plant, but has lately 
become also a cultivated one, owing to the increased de- 
mand for it. 

Wateb-lilt, nat. ord. IfymphsDeesB ; gen. HymphsBa, 
{NympJusa alba, poly. mon.). 

An aquatic plant with hurge floating leaves, and large 
flowers, with calyx and corolla^ with yellow stamens ; 
fruit a capsule. 

The water-lily roots in the mud at the bottom of quiet 
water, the leaves floating on the surface. The flower 
rises and opens in the morning, closing and lying on the 
surface at evening. Another variety is the yellow water- 
lily, (Nuphar luted). 

Willow, nat ord. SalicaoesB; gen. Saliz, {Salix, dice, 
dia.). 

Varieties are : — 

Common white willow, (Salix alba). 

Common osier, (Salix viminalis). 

Shining dark green willow, {Salix laurina). 

Orey sallow, (Salix dnerea). 

Trees or shrubs, with alternate leaves, flowers of two 
kinds on different plants ; that is, some plants having 
only flowers with stamens, other plants having only 
flowers with pistils : fruit a capsule. 

Small willows are much used for basket-work, hoops, 
or for any purpose for which strength and flexibility are 
wanted. The larger trees give good timber. The bark 
is useful for tanning. 

Yzw, nat. ord. Pinnaces, gen. Taxos, (Taxus baeeaia^ 
dioB. mon.). 

An evergreen tree, with narrow short leaves, flowen 
of two kinds in small catkins, fruit a nut. 
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The yew grows thick, but not very high. Its wood is 
close grained and tough. The whole of the tree, except 
the fruit, is very poisonous. In times when bows and 
arrows were used, the wood of the yew was much 
valued for making bows. 
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The nuinbers refer to the aectioru and not to ihepoffea. 



Achene, a small dry fniit not 

opening to let the seed out 
Aconite, 68. 

Acorn, the fruit of the oak. 
Aeominate, sharply pointed. 
Acute, sharp. 
Alder, 96. 
Almond, 76. 
AmmoniEi a gaseous element of 

food of plants. 
Ammoida, composition of, 47. 
Anemone, 68. 
Apex, the upper point. 
Apple, 76. 
Apricot, 76. 
Ash, 87. 
Asparagus, 101. 
AurentiaceaB, 75. 
Awned, with a long spine. 
Baneberrj, 68. 
Bark, the outer coyering of ezogen 

plants. 
Barley, 106. 
Beecli, 94. 
Berry, a one celled succulent fruit, 

many seeded. 
BetnlacesB, 96. 
Bi-dentate, doubly teethed. 
Bindw3ed, 86. 
Birch, 96. 
Bittersweet, 89. 
Bt-serrate, sawlike, with the teeth 

also sawlike. 
Bistort, 92. 
Blaokherry, 76. 



Borage, 84. 

BoraginsB, 84. 

Branched, divided. 

Branched fibrous, having fibres 

that are subdivided. 
Branches, subdivisions of the 

stem. 
Bryony, 78. 
Buckbean, 88. 
Buckwheat, 92. 
Bulbous, being like a bulb. 
Burdock, 83. 
Butterbur, 83. 
Buttercup, 67. 
Cabbage, 71. 
Calyx, position of, 23. 
Campaaulate, resembling a beU. 
Camphor, 99. 
Capsule, a fruit, syncarpous, dry, 

openine to let the seed out. 
Carbon, the chief element of the 

substance of plants. 
Carbonic acid, a gaseous element 

of food of plants, 47. 
Carpel, the lower portion of the 

pistil. 
Carrot, 80. 

Cartilaginous, being gristly. 
Cassia, 99. 
Catkin, a spike, ^ich falls off, 

flowers and peduncles altogether 
Caulinar, belonging to the stem. 
Celandine, 69. 

Cellular tissue, softspongy tissue 
Centaury, 88. 
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Ghamoxnlle, 83. 

Chestnut, 94. 

Cinnamon, 99. 

CinqaefoU, 76. 

Cirrhous, ending in a tendril. 

ClematiB, 68. 

Comose, hairy. 

CompositaB, 83. 

Cone, the fruit of the Coniferee, 
conical, with naked seeds. 

Conical, shaped like a cone. 

ConifersB, 98. 

Connate, twoleaTes gprowiog to- 
gether. 

Contour, outline. 

CouYolvulacese, 86. 

Convolvulus, 86. 

Corolla, shapes of, 24. 

Corylacese, 94. 

Corymh, a raceme with the flowers 
on the same level. 

Cotyledons, seed leaves. 

Cowslip, 85. 

CrassulacesB, 81. 

Crocus, 103. 

Cruciate, resembling a cross. 

Cucumber, 78. 

CucurbitaceflB, 78. 

Currants, 79. 

Curvinerval, with curved nerves. 

Cuspidate, rounded off abruptly. 

Cyclamen, 85. 

Cylindrical, pipe shaped. 

C^e, a panicle with flowers on a 
level. 

CyperiiceflB, 105. 

Cypress, 98. 

Dandelion, 83. 

Deadnettle, 90. 

Dentate, toothlike. 

Denticulate, with small teeth. 

Dichotomous, forked. 

Digitate, resembling fingers. 

Dwrence, between classes, 61. 

Diflerence, between plants, 56. 

Dimidiate, in halves. 

Dock, 92. 

Dodder 86. 



Dog violet, 72. 

Drupe, a succulent firult with an 
internal stone. 

Drupel, a small drape. 

Egg plant, 89. 

Elm, 97. 

Emaxginate, being cut at the 
edge. 

Embryo, the growing point of the 
seed. 

Equitant, one leaf partly covered 
by the one below it. 

Fascicled, in bandies. 

Fastigiate, pressed close. 

Fennel, 80. 

Fibres, very slender branches. 

FibrouSj having fibres. 

Fig, 93. 

Filiform, threadlike, 

Filum, resembling a thread. 

Fir, 98. 

Flags, 104. 

Flax, 73. 

Fleshy, soft but firm. 

Flezous, bendable. 

Floral, belonging to the flower. 

Floral envelope, description of, 32 

Flower, parts of, 22 ; description 
of, 28 ; arrangement of parts in, 
'31 ; exogen and endogen. 

Food, description of, 45 ; gaseous, 
46; elements of, 47; mineral, 48; 
absorption of, 51. 

Food, mineral and gaseous sub- 
stances, which,when absorbed by 
it, nourish a plant. 

Forget me not, 84. 

Fruit, the ripened ovary, contain- 
ing the seed. 

Fruit, description of, 35 : of apple, 
36 ; of orange, 37 ; of cherry, 
38 ; of strawberry, 39 ; varieties 
of, 40 : formation of, 51. 

Funform, spindleshaped. 

Garlic, 101. 

Qentian, 88. 

GtontianesB, 88. 

Oibbous, projecting. 
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Gooseberry, 79. 

Gourd, 78. 

GramixiflB, 106. 

Grasses, 106. 

GrossnlaresB, 79. 

Gronnd ivy, 90. 

Gmmose, heaped. 

Hawkweed, 83. 

Hazel, 94. 

Head, flowers crowded close to- 
{^etber, surrounded by a bract. 

Hellebore, 68. 

Hemlock, 80. 

Hemp, 93. 

Hop, 93. 

Horehoxmd, 90. 

Hombean, 94. 

Horseradish, 71. 

Honndstongae, 84. 

Imbricate, one leaf partly cover- 
ing the one beside it. 

Irideae, 103. 

JaxLcaceas, 104. 

Keeled, shaped like tbe keel of a 
boat. 

Knotgrass, 92. 

Labiates, 90. 

Labiate, lip-like. 

LanracesB, 99. 

Laurel, 76. 

Leaves, fbrm of, 11 : contour of, 
12 ; acumination of, 13 ; incision 
of, 14; nervation of, 15; com- 
pound, 16 ; arrangement of, 17 ; 
direction of, 18; disposition of, 
19 ; description of, 20. 

Legume, a fruit resembling a pea, 
which is an example. 

Leguminosss, 77. 

LUao, 87. 

Lilacese, 101. 

Lilies, 101. 

Lime tree, 74. 

LinacesB, 73. 

Lobed, divided. 

Lorant aceae, 82. 

Lotus, 70. 

Mandrake, 89» 



Kanner of classifieatioii, 64. 

Karsh violet, 72. 

Medullary ray, processes of cella« 

lar tissue connecting the pith and 

bark of an exogen. 
Melon, 78. 

Midrib, the central vein. 
Mistletoe, 82. 
Mode of olassifieation, 58. 
Mousear, 84. 
Mulberry, 93* 
Mustard, 71. 

Natural classificatio&, 59. 
Heck, the part of a plant where 

stem and root meet. 
Kettle, 93. 
Nightshade, 89 
Nut, fruits that are dry, syncarpous 

and indehiscent. 
NymphacesB, 70. 
Oak, 94. 
Oats, 106. 
Oblique, more on one side than on 

the other. 
Obtuse, blunt. 
OleacesB, 87. 
OUve, 87. 
Onion, 101. 
Orange, 75. 
Orchidaceas, 102. 
Orchis, 102. 
Osier, 95. 
Oxlip, 85. 
Oxygen, a gaseous element of food 

for plants. 
Ovary, the seed case, lower part of 

the pistil. 
Ovoidal, oval shaped. 
Ovules, the seeds in their earlier 

stage. 
Falmacees, 100. 
Palm trees, 100. 
Panicle, a raceme, with each 

peduncle redivided. 
Panicled, divided into a compound 

raceme. 
Pansy, 72. 
PapaveracesB, 69. 
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PapilionaoeOTiB, resembling a 
butterfly. 

Parsnip, 80. 

Parsley, 80. 

Pea, 77. 

Peach, 76. 

Pear, 76. 

Pectinate, resembling a comb. 

Pedicel, sabdiyision of a peduncle 
or flower-stalk. 

Peltate, shield-shaped. 

Penninerved, resembling a feather. 

Peppermint, 90. 

Petals, leayes of the corolla. 

Petiolate, belonging to the petal. 

Petiole, the stalk of a leaf. 

PhyUodium, a body Uke a leaf. 

Pimpernel, 85. 

PinacesB, 98. 

Pine, 98. 

Pinnate, diyided into small leaflets. 

Pistil, organ of the flower contain- 
ing the ovary. 

Pistu, varieties of, 27 ; description 
of, 29; fertilization of, 30. 

Pith, the centre of the stem of an 
exogenous plant. 

Plane, flat, level. 

Plant, parts of, 1. 

Plant, growth of, 42 ; nourishment 
of, 43 ; reproduction of, 44; com- 
position of, 50 ; process of feed- 
ing, 61 ; second year's growth 
of, 52 ; flowering of, 53; fruition 
of, 54 ; tissues of, 66, 

Plnm, 76. 

Plumule, the part of the root that 
becomes the stem. 

Pollen, the small powder contained 
in the anthers. 

Pollen, shapes of, 26. 

PolygonacesB, 92. 

Pome, a fruit resembling an apple. 

Poplar, 95. 

Poppy, 69. 

Potato, 89. 

Primordial, earliest leayes of the 
plant. 



Primrose, 85, 

PrimulacesB, 85. 

Privet, 87. 

Pungent, sharp. 

Blioeme, flowers on pedides along 

a stem, 
Badiate, spreading from a centre. 
Badical, belonging to the root. 
Badish, 71. 

Bameal, belonging to the branches. 
BanunculaceiB, 68. 
Beasons for classification, 57« 
Betuse, blunt. 
BhizomatouB, belonging to a root 

stalk. 
Bice, 106. 
Boot, the extremity of a plant that 

draws in food, &c. 
Boots, simple, 2 ; compound, S ; rhi- 

zomatous, 4 ; description of, 5. 
Boot-stalk, an underground stem. 
Boot-stock, an underground or 

creeping stem. 
BosaoesB, 76. 
Bose, 76. 
Bosemary, 90. 
Bush, a solid stalk« 
Bushes, 104. 
Bye, 106. 
Sage, 90. 
SalioaoesB, 95, 
Sallow, 95. 

Samara, a fruit with wings. 
Sap, the food of plants. 
Sap, description of, 49. 
Scales, undeveloped leaves. 
Seammony, 86. 
ScrophulariacesQ, 91. 
Sedge, 105. 
Seed, the part of a plant that will 

reproduce it. 
Seed,varietiesof,41 ; growing of,42. 
Seminal, belonging to the seed. 
Sepals, leaves of the calyx. 
Serrate, saw-like. 
Serrulate, saw-like with small 

teeth. 
Sessile, without a stalk. 
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Betft, resembling a bristle. 

Setose, hairy or bristly. 

Sheatliiiig, surrounding tbe stem. 

BUiqne, apod-like fruit. 

Solitary, flowers standing alone. 

SolonacesB, 89. 

Sorrel, 92. 

Sonthemwood, 83. 

Sow-thistle, 83. 

Spadiz, flowers in ahead, enclosed. 

Spike, sessile flowers along a stem. 

Spongiole, the extremities of the 
roots, or of the root fibres. 

Stamens^ organs of the flower con- 
taining the pollen. 

Stamens, Tarieties of, 25 ; descrip- 
tion of, 33. 

Stem, the main body of a plant. 

Stem, chief varieties of, o; forms 
of, 7 ; direction of, 8 ; description 
of, 9. 

Stipes, the stem of an endogen. 

Stomates, small holes in the sur- 
face of leaves, &c. 

Stone-crop, 81. 

Strawberry, 76. 

Sab-classes of Bzogens, 64. 

Snb-classes of plants, 63. 

Subdivision of plants, 60. 

Snccnlent, juicy. 

Sommary of dUferenees, 62. 

Sweet bay, 99. 

Table of olaites and snb-claaMB, 
66. 

Tansy, 83. 

Tap, a swollen root, such as a carrot 

ThalamiflorsB, 63. 

Thonuapple, 89. 

Thyme, 90. 



Tiliaeess, 74. 

Tissae-eellnlar, the soft, spongy 

part of a plant. 
Tisfoe-vaiealar, thetongb, stringy 

part of a plant 
Toad-flaz, 91. 
Tobacco -plant, 89. 
Trapeioidal, with four nneqiial 

sides. 
Xmnk, the stem of a tree. 
Tmneate, cut off. 
Tubers, swelling of root fibres into 

reservoirs of nourishment 
Tulips, 101. 
Turnips, 71. 
UlmaoesB, 97. 
Umbel, flowers or peduncles all 

starting from one point in tbe 

stem. 
UmbellifenB. 80. 
UrtieacesB, 93. 
Vasoular tissue, tough and stringy 

tissue. 
Vein, the division of a leaf. 
ViolaoesB, 72. 
Violet, 72. 
Wallflower, 71. 
Water, 47. 
Water-creSs, 71. 
Water-lily, 70. 
Water*melon, 78. 
Wheat, 106. 

Whorl, three or more leaves grow- 
ing together. 
WiUow, 95. 
Wood, the vascular tissue of some 

Slants, 
owwort, 88. 
Tew, 98. 
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